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loth November, 1900. 


ADDRESS BY THE PRESIDENT, SIR JOHN BYERS 


“THE ULSTER DIALECT.” 


(Abstract. ) 


The opening meeting of the Session was held in the Museum, 
College Square North, when the President (Sir John W. Byers, 
M.A., M.D.,) delivered a lecture on the subject of “The Ulster 
Dialect.” There was a large attendance, and at the outset of the 
proceedings 

Mr. R. M. Youne, B.A., M.R.I.A., bon. secretary of the 
Society, announced the donation of a very ancient iron mantrap 
of unusal construction, presented by the Misses Boomer, of 
Lisburn. Some stone implements, including a rare type of 
drinking cup made of steatite from Donegal, had been lent for 
exhibition by Rev. J. Northey. 

On the motion of Professor Linpsay, M.A., seconded by 
Mr. JoHN Horner, a hearty vote of thanks was passed to the 
donors and to Mr. Northey. 

Sir JoHN Byers, who was received with applause, having 
expressed very warmly his feeling of gratitude for the personal 
compliment paid him in re-electing him President of the Belfast 
Natural History and Philosophical Society for another year, said 
he proposed to bring before them that evening, in the inaugural 
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address of their eighty-ninth Session, ‘‘ The Dialect of Ulster”— 
a subject of the greatest interest, because of the light it threw 
upon the origin, habits, folklore, and manners of the people of 
the North of Ireland. He pointed out that the main char- 
acteristics of a dialect were peculiarities of vocabulary, of 
pronunciation, and of idiom; and the Ulster dialect he con- 
sidered first analytically in the light of these three canons. In 
reference to the words, their Celtic, English, Scotch, French, 
and Scandinavian origin was very fully discussed, and it was 
shown that it was from a mixture of all these elements that 
what is termed the Ulster dialect arose. It was a form of 
language spoken by the people themselves, and especially by 
those residing in the country districts. This dialect had been 
handed down from father to child since about the commence- 
ment of the eighteenth century as a spoken rather than as 
a written language, and, although subject to change, it had 
remained wonderfully consistent, being preserved by tradition 
and by the ear and voice of the people. It was really an 
admixture of all the various languages introduced from time to 
time into the North of Ireland, as well as of the original native 
Celtic, an amalgam being produced by their interaction on each 
other. In certain districts—especially in those parts of Antrim, 
Down, and Londonderry which adjoin the sea coast—the dialect 
was largely, as might be expected, Scottish; but even there 
words of Scotch origin not found in any English dictionary 
abounded. The original Scotch words in many instances have 
been considerably altered, and the type of words found in some 
of these places as well as the pronunciation given them 
showed that they were of an earlier origin than those found 
in other Scotch settlements in the North of Ireland. In 
other localities, the vocabulary was more clearly English ; 
while again in many parts the words in use were more 
distinctly Celtic, yet in almost every district of the North 
of Ireland there was a certain admixture of words, idioms, and 
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phrases, and even of pronunciation which would enable an edu- 
cated observer to say that the dialect, though it undoubtedly 
might show local peculiarities, was of the Ulster type. Sir John 
Byers then referred to the Ulster dialect synthetically, and 
pointed out with many illustrations, the characteristics of the 
language as a whole. He showed, what was well known, that 
there were few forms of expressions which brought out in bolder 
relief the peculiarities of any dialect than the sayings and pro- 
verbs which one heard constantly used, and certainly the Ulster 
dialect was in that respect exceptionally strong. It was said by 
some that such phrases exhibited a certain poverty of language 
among the individuals employing them, and that accordingly 
they used a particular expression with a general application, which 
their hearers thoroughly understood; but he (Sir John) con- 
tended that these sayings—and he quoted in proof of his view a 
large number—indicated that they were really examples of in- 
tensity of thought, employed by a most observant people, whose 
tendency was to be laconic and not to waste words or circumlo- 
cutions of speech. In order to bring out in concrete form the 
peculiarities of the Ulster dialect Sir John gave a very full account 
of the many diverse words, phrases, idioms, and proverbs asso- 
ciated with two most important Irish factors, the pig and the 
potato. Finally, with the view of illustrating a comparison 
between the language of the North of Ireland and other dialects, 
he took one of the best-known and most frequently-quoted 
literary items, and gave it in modern English, as well as in the 
Scotch, and Ulster dialects. 

mt the close of the lecture Mr. FRAncis CurLry, J: Ps 
High Sheriff of Belfast, moved a vote of thanks to Sir JoHn 
Byers, and, in doing so, expressed his high appreciation of the 
interesting address which they had heard that evening. 

Mr. GARRETT NaGLeE, R.M., seconded, and joined with the 
previous speaker in paying a tribute to the lecturer. 

The vote of thanks was passed with acclamation, and, Sir 
Jouwn Byers having suitably replied, the proceedings terminated. 


26th November, 1909. 


Sir Joun Byers, M.D., President, in the Chair. 


“SIR SAMUEL FERGUSON, POET AND PATRIOT.” 
By Mr. A. P. GRAVES. 


(Abstract). 


THE CHAIRMAN, who was well received, said they were there 
that evening to have what he was sure they would all regard as a 
great intellectual treat—an address on a distinguished Irishman, 
Sir Samuel: Ferguson, who was born in High Street, Belfast, in 
1810, and who, as a brilliant man of letters, had brought renown 
to the city of his birth, He was a man of the most diverse 
accomplishments. It was now universally admitted that his 
“Qgham Inscriptions in Ireland, Wales, and Scotland” had 
placed him in the front rank of antiquarians. These in- 
scriptions, which Sir Samuel did so much to explain (just as 
another great Irishman, Dr. Edward Hincks, who lived at Killy- 
leagh, County Down, interpreted the Egyptian hieroglyphics, and 
whose bust has been lately placed in the Cairo Museum) were 
carved in wood or stone, or found in manuscripts. They 
belonged to an alphabet used by the ancient Irish and other 
Celtic races up to about the ninth or tenth century as secret 
characters. They would hear from their able lecturer what he, as 
a high authority on such a question, thought of Sir Samuel 
Ferguson’s position as a poet. There was no doubt that by 
striving to create modern poetry from the ancient Irish tales of 
saints, heroes, and histories of places, Sir Samuel Ferguson had— 
perhaps unconsciously on his part—a great deal to do with 
bringing about the modern revival in Irish literature, and, owing 
to this, he probably was appreciated as a poet more highly to-day 
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than during his lifetime, just as occurred in the case of Whistler 
in the sister domain of art, and Schubert in music. Friends of 
his (the speaker’s) who knew Sir Samuel Ferguson in Dublin, 
spoke in the warmest terms of his delightful personality, of his 
wonderful conversational qualities, and of his most generous 
disposition. All who had come in contact with him or who had 
studied his writings would agree on one point, and that was that 
Sir Samuel Ferguson was, in the best and truest sense of the 
word, a patriot, who did his utmost to advance the prestige of 
Ireland in every line of intellectual effort, and no man did more 
than he to awaken an interest in the history, learning, and 
antiquities of his native country. They were particularly fortunate 
that evening in having with them a gentleman to lecture on Sir 
Samuel Ferguson who was in such thorough sympathy with his 
subject, for Mr. Graves was both by heredity as well as by 
cultivation one of the most distinguished Irish literary men of the 
present day—a poet and a musician who, living during early life 
in the countrysides of the South of Ireland, had become 
thoroughly acquainted with the people, and had received an ever- 
living impulse from their language and from the music of the old 
airs they sung, just as Moira O’Neill had found her inspiration 
in the environment of the lovely Glens of Antrim. 

Mr. ALFRED PERCEVAL GRAVES, who was very heartily 
received, said Sir Samuel Ferguson was the Irish poet of the last 
century who most powerfully influenced the literary histury of his 
country. It was the influence of his writings that so decisively 
begun the great work of restoring to Ireland the spiritual 
treasure she sacrificed in losing the Gaelic tongue. He was, 
however, no mere antiquarian ; he was also a scholar and patriot 
in the highest sense of the words, and he had friends in all 
parties, for he was in no sense a political partisan. He (the 
lecturer) should say from what he had read of Ferguson’s poetry, 
and what he knew of the man, that he differed from those who 
regarded the realm of poetry as another world, detachable from 
this—a life mystical. He was absolutely human and practicable, 
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broad and sympathetically minded. He had many difficulties to 
overcome, one being the fact that Irish themes had no public 
behind them at the time. Ferguson would live in selections, 
though large selections, from his works rather than in its entirety. 
Yet “The Forging of the Anchor” was a remarkably clever 
achievement for a young man of twenty, and ‘The Fairy’s 
Dance” was equally wizardy itself. Patriotic to the core, 
Ferguson was most eager to achieve something high fer Ireland’s 
sake, something to lift her from the intellectual ruts into which 
she had fallen. Another Belfast man, Dr. Robert Gordon, who 
was keeping him up to his highest self, wrote ‘‘ You rejoice me. 
You are strong, and I would have you strike some note that would 
reverberate down the vistas of time.” Ferguson responded to his 
friend’s appeal with a poem in which he displayed great cleverness. 
“Thomas Davis, an Elegy,” was a poignant expression of his 
grief at the death of one of his country’s defenders, and the last 
verse of it sounded like a prophecy. Further on, Ferguson’s 
“ Lays of the Western Gael” were published, and, according to 
the description of a commentator, these were a series of ballads 
founded on events in Irish history. It was wonderful the 
number of contemporary poets who found and appreciated what 
Ferguson was. The tendency to act at times as a commentator on 
his own work, and his disregard of verbal delicacies were the 
only proclivities to which exception could be taken in his 
poems. But his method was uniformly manly, and he swept all 
their minor critical objections before him. They grew to love his 
ponderosities and carelessness, which formed part of his greatness. 
Having dealt with and quoted from “ Congal,” the lecturer said 
at the time of the publication of this work Ferguson’s genius had 
yet to break into its finest flower. A volume published in the 
year 1880 contained some striking verses of a religious and 
philosophical character, but in ‘ Deirdre” and ‘‘Conari” he 
reached his greatest height as a poet. William Allingham 
described ‘‘ Deirdre’ as reminding him of a Greek play, and he 
(the lecturer) might say that he should like to see “ Deirdre” 
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acted. He thought it would act successfully, and if the Ulster 
Literary Theatre were to take it up with a view to its presentation, 
it would be an excellent idea. The larger number of Irish critics 
preferred ‘“ Conari,” a work which belonged to the “ great” school 
of poetry. Though at times over scholarly and nodding now and 
again—all great poets occasionally nodded as opposed to the 
little self-conscious ones who were never caught napping— 
Ferguson was always strong, simple, and sensible ; he was no 
mere reed for blowing music through. What Mr. Yeats wrote 
about him some years ago remained true to-day, that ‘‘ he was 
the greatest poet Ireland had produced, because he was the most 
central and the most Celtic.” The school of mystic poetry 
founded by Mr. W. B. Yeats, which Padraic Column, Mrs. Eva 
Gore Booth, Joseph Campbell, and others each in their own 
distinguished way followed, found more favour in England than 
Ferguson’s poetry did. But he (the lecturer) was still convinced 
that Ferguson, through his great gifts of heart and head and his 
single-minded devotion to his country’s literature, remained, and 
would long remain, the truest representative of ancient bards. 

The Very Rey. the DEAN oF BELFAST, in moving a vote of 
thanks to Mr. Graves, said it was an exceedingly nice thing that 
the latter should come to Belfast to lay, as it were, a wreath on 
the tomb of Sir Samuel Ferguson, and stimulate in their hearts 
that growing interest taken in the work that the deceased poet 
had done. It did seem as if the Celtic spirit in literature was 
beginning to be recognized for what it was, and as if it was about 
to come to its own again. 

Mr. JAMES Corr seconded the motion. 


The resolution was carried by acclamation, and appropriately 
acknowledged. 


14th December, 1909. 


Sir JoHN Byers, M.D., President, in the Chair. 


“THE RIVER PLATE OF SOUTH AMERICA AND 
THE FALKLAND ISLANDS.” 


By Mr. Rospert J. Kennepy, C.M.G., D.L. 


Abstract. 


The CHAIRMAN said they were on that evening to have the 
privilege of hearing a lecture from an able member of an old 
County Down family, who was at present on a well-earned 
holiday from his public duties, and an address from his 
distinguished wife, who was daughter of a_ well-known 
Ulster nobleman, Viscount Bangor. Mr. Kennedy had 
spent all his professional life in the diplomatic service. 
He had been, among other places, at Madrid under the 
renowned Sir Austen Henry Layard, who was celebrated for his 
archeological discoveries in Asiatic Turkey—notably at Nineveh 
and at Babylon—while at St. Petersburg and at Constantinople 
Mr. Kennedy had served under the greatest of the Queen 
Victorian ambassadors, the late Lord Dufferin. He was after- 
wards appointed his Majesty’s Minister in Montenegro, and at 
present he occupied the responsible position of Minister to the 
Republic of Uruguay. Sir John Byers said it was indeed 
remarkable the number of Ulstermen who had, like Mr. Kennedy, 
served their country with great distinction in the diplomatic 
sphere. The Marquis of Dufferin and Ava, that most versatile of 
men, was the most distinguished. Then, among others they had 
George first Earl Macartney, of Lissanoure, County Antrim, who 
was the first British envoy appointed to China; and the Right 
Hon. James Bryce, O.M., born in Belfast, who was now Ambas- 
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sador-Extraordinary and Plenipotentiary at Washington. It was 
a noteworthy fact that both Lord Macartney and Mr. Bryce had 
each been a Chief Secretary for Ireland. Then they had the 
Right Hon. Sir Charles Stewart Scott, G.C.M.G., a County 
Derry man, who was Ambassador at Copenhagen and to the 
Court of Russia; and Sir John Newell Jordan, K.C.M.G. (another 
County Down man), who had been Consul-General at Korea, and 
who at present held the extremely difficult and responsible 
position of Envoy-Extraordinary and Minister-Plenipotentiary at 
Peking. In the diplomatic service of China there were at present 
three brilliant North of Ireland men—Sir Robert Hart, Bart., 
G.C.M.G, (the most decorated man alive); Sir John M‘Leary 
Brown, C.M G., one of the greatest of financiers ; and Sir Robert 
Bredon, K.C.M.G. He (Sir John), in the name of the Belfast 
Natural History and Philosophical Society, welcomed Mr. and 
the Hon. Mrs. Kennedy that evening. 

Mr. R. J. KENNEDY was sure they would pardon him if at 
the outset, in alluding to South America, he gave them some 
elementary information with regard to geography, as he knew, 
both from experience and speaking to friends with whom he had 
come into contact since his return, how very vague one’s ideas of 
geography might be without travel or special study. It might be. 
new to most people not giving their attention to the subject that 
South America in point of size comprised seven million square 
miles, or was more than double the size of Europe. It contained 
twelve Republics, and the Republics about which he wished 
particularly to speak that evening were those of the La Plata, 
Argentina, Brazil, and Uruguay. The population of Europe 
totalled 340 millions, while that of South America totalled 40 
millions. Mr. Kennedy then gave a brief resumé of the history 
of the leading Republics of South America in order to lead the 
audience up to its present political conditions. Proceeding, he 
said it was his belief that they were more interested in the com- 
mercial affairs of these nations than in anything else. He might 
therefore state that South American yearly imports amounted to 
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£,136,000,000 sterling, and of this £37,000,000 were British, 
while £ 99,000,000 went to the other countries. In other words, 
one-third of the whole trade of South America was British. It 
was difficult in a short lecture to deal with twelve different 
Republics, and he would ask them to be satisfied with a descrip 
tion of one—Uruguay—assuring them that what was said of it 
applied ten times more to Argentina and Brazil, On the port of 
Monte Video £ 2,500,000 sterling had lately been spent in 
improvements and enlargement. The shipping reached the 
figure of 64 million tons, and of these 34 millions were British, 
1,399,000 German, and 555,000 French. If they took the 
exports of Uruguay, these to Britain in 1906 amounted to 
£384,000, and in the following year these increased to over 
1,000,000. On the other hand, this small republic imported 
from the United Kingdom goods to the extent of £ 2,000,000 
sterling in 1906 and to the extent of nearly £3,000,000 in the 
subsequent twelve months. This was going on_ increasing. 
During a period of twenty-nine years Great Britain had headed 
the list of imports, but the percentage had fallen considerably. 
That compared unfavourably with Germany, whose imports were 
increasing. During the last three years while he was in Uruguay 
Britain’s trade had increased, and he had been able to assist its 
development. Speaking generally, he might say that America 
was “a continent in the making,” and up till now it had been to 
a-great extent made by the strong and influential British com- 
mercial communities resident in all its principal cities, but more 
especially in those of the River Plate republics. South America 
had a great future before it. The River Plate republics were, 
however, passing out of the stage of militarism into that of 
industrialism, and as their wealth increased their stability became 
more and more assured. That was the time for forming strong 
and lasting and influential friendships, and Great Britain should 
now realise that those Republics were worthy of more attention 
_ than had hitherto been accorded them. 
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The Hon. Mrs. Kennepy, describing a visit to the Falkland 
Islands, said they left Monte Video on the roth February, in the 
middle of very hot weather, by one of the steamers belonging to 
the Pacific Steam Navigation Company. There was no land 
visible the whole way from Monte Video to the Falkland Islands, 
and they did not meet a single steamer in a voyage of three days. 
They came across several icebergs, and these were very dangerous, 
especially at night. Mrs. Kennedy concluded with an interesting 
description of Port Stanley. 

A pleasing variety was lent to the lectures by a series of 
extremely clear lantern views, depicting many episodes of South 
American life and nature. 

Mr. JosEPH R. FisHER, B.L., in proposing a vote of thanks, 
said he knew he was voicing the opinion of the members of the 
Society when he moved that their best thanks be given to Mr. and 
Mrs. Kennedy for their interesting addresses. There was no 
better way of carrying out the aims for which the Society had been 
founded than by taking advantage of an opportunity for lectures 
such as those they had heard, and seeing what other nations were 
doing, and in what way they could help their own. After hearing 
so much about Uruguay they would readily believe that it was 
destined to become one of the greatest centres of civilization in 
the world. It afforded him sincere pleasure in moving a hearty 
vote of thanks to Mr. and Mrs. Kennedy. 

Sir Orro JarFE seconded the proposal, which was passed by 
acclamation, and the proceedings terminated. 


26th February, IQIO. 


Sir JoHNn Byers, President, in the Chair. 


* SOME OF OUR: RARER BIRDS AND THEIR 
NESTING HABITS.’ 


By Mr. Nevin H. Foster, M.B.O.U. 


( Abstract.) 


Mr. Foster in the course of his paper said he thought it 
would be admitted that no class in the animal kingdom is more 
universally looked on with favour than that of birds. From 
whatever standpoint it might be viewed, the subject was one the 
study of which was fascinating, and ornithological pursuits were 
well worthy of being encouraged. From the strictly scientific 
point of view many valuable lessons had been and were to be 
learned as to the evolution and development of birds from a 
reptilian ancestry. In the matter of distribution it might be 
thought that owing to the power possessed by most birds of 
rapidly transporting themselves from one place to another, even 
over obstacles which would form an efficient barrier to the passage 
of other forms of life, the class Aves would be unworthy of regard 
as a factor in the problems of zoo-geography. Such was by no means 
the case, for, although some species of birds regularly spend their 
winters and summers respectively in far distant localities, yet 
those migrations were found to be constant, and the birds could 
be looked for in definite localities with certainty in the proper 
periods of the year. In the case of resident species a natural 
obstruction, which to their minds seemed to be comparatively 
Insignificant, often proved an effective stop to the spread of a 
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species. Many islands not far remote from continents harboured 
an avi-fauna markedly individualistic and differing widely from 
that of the neighbouring mainland. The subject of economic 
ornithology had received scanty recognition in this country. It 
was admitted that most of their birds were invaluable to man, 
but as to the usefulness or otherwise of certain species opinion 
was divided, and the subject demanded thorough and scientific 
examination. The skill displayed by birds in the construction of 
their nests and the assiduity with which they tended their young 
broods must command the admiration and respect of all. 
Almost 19,000 species of birds were now known to science, and 
of those nearly 300 were awarded a place in the Irish avifaunal 
list. The lecturer then proceeded to give a most interesting 
description of the following birds and their habits :—Golden 
eagle, peregrine falcon, whinchat, siskin, crossbill, chough raven, 
dipper, tree-sparrow, kingfisher, nightjar, waterrail, woodcock, 
red-necked phalarope, Canada goose, scoter, red-breasted mer- 
ganser, gannet, Sandwich tern, Manx shearwater, and red throated 
diver. 

The lecture was illustrated with about fifty lantern slides, 
together with specimens of birds from the Thomson collection, 
and was followed throughout with close attention. 


“THE CELTS ON THE CONTINENT AND IN 
IRELAND.” 


By Mr. Joun M. Dickson. 


(Abstract). 


Mr. Dickson, in the course of his paper, said in a busy com- 
munity like theirs but few had time to study such a complicated 
subject as ethnology. Too many seemed willing to accept without 
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examination such casual references to race questions as might 
appear from time to time in the daily papers or such other 
ephemeral publications, with the result that almost universal 
misconception prevailed even as to what race or races they in 
Ireland belonged. Thus they continually heard the short dark- 
haired aborigines (still plentiful in this country) referred to as 
Celts or the Celtic fringe of the population, and their peculiarities 
of disposition described as the Celtic temperament. He hoped 
to show them that these statements were directly opposite to the 
facts. Even Sir Horace Plunkett, whose ample experience in 
Ireland should have made him familiar with both types of 
the population, in his “Ireland in the New Century” habitually 
misapplied the term Celtic. But a more typical example of this 
false ethnography was to be found in a new geography published 
in 1902 by one Meiklejohn, where on page 19 they read—“ The 
Celtic race has been gradually edged off to the extreme West of 
Europe, the North-West of Scotland, the West of Ireland, the 
West of England, and the West of France; at one time it 
inhabited almost the Western half of Europe.” Now, with the 
rather remarkable omission of Spain and Portugal, the above 
fairly described the distribution, not of the Celtic, but of the old 
Mediterranean, race, and the phrase “edged off” very happily 
described the process ; but he hoped to show that the Celts had 
in every instance done the “edging off.” All competent 
ethnologists now held that the population of the British Islands 
was derived from two races—one the aboriginal race of Western 
Europe, in stature averaging 5ft. 4in., with black and slightly 
curly hair, dark or dark-grey eyes, and a peculiar pallor of com- 
plexion ; the other with an average stature of 5ft. gin., with fair 
or reddish hair and a preponderance of blue eyes, together with a 
more or less florid or generally suffused colour. The latter was 
now named the Gallo-Belgic race, of which the first representatives 
to reach Britain were the Celts, and he proposed to call to the 
attention of his audience what confirmation of that view might be 
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found in history and language, in the Irish traditions, as well as 
by observation of the population about them to-day. Mr 
Dickson then went into his subject in more detail. 
On the motion of Mr. B. W. D. MontcomeEry, seconded by 


Mr. ARTHUR DEANE, a hearty vote of thanks was passed to 
Mr. Foster and Mr. Dickson. 


roth February, I9ro. 


Sir Joun Byers, M.D., President, in the Chair. 


“SIDELIGHTS ON BIBLE HISTORY.” 
By Mrevk. 1. Frost. 


( Abstract.) 


The CHAIRMAN said one of the special features of the Belfast 
Natural History and Philosophical Society was the great variety 
in the subjects brought before the members, and on that evening 
they were to be favoured with a lecture on archeological side- 
lights on Bible history. As they were aware, archzology, or 
the science which dealt with past civilizations, was one of unusual 
interest, and afforded immense scope for study, because the lines 
along which it could be followed were so numerous. Ireland 
was full of many types of antiquities, such as ecclesiastical 
remains, round towers, cromlechs, forths (or raths), stone monu- 
ments, souterrains, cairns, flint implements and ornaments,—like 
the famous gold Celtic torque found near Limavady,—and Ulster 
had produced a very able school of archeologists. At their head 
was the late Bishop Reeves, the most painstaking and accurate 
of investigators. Then there were Robert MacAdam (editor of 
the old Ulster Journal of Archaeology), who was so interested in 
philology and folk-lore; Samuel M‘Skimmin, a new edition of 
whose History and Antiquities of Carrickfergus was just pub- 
lished ; Classon Porter, who accumulated so much original 
material in reference to the old MacDonnells; Canon Hume, 
who wrote in the Ulster dialect ; Monsignor O’Laverty, who 
collected the ancient legends direct from the people ; Edmund 
Getty, a man of great antiquarian knowledge on many subjects ; 
and John Grattan, whose original work on the measurements of 
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the skulls of human remains discovered within the round towers 
of Ulster is indeed a marvel of scientific research in craniology. 
When new Chairs and Lectureships were established recently, 
consequent on the formation of the Queen’s University of Belfast, 
the authorities wisely created one on classical archeology and 
ancient history, and to that new lectureship Mr. Frost, who had 
studied under distinguished authorities in Egypt and the old 
classical countries, was appointed, and it was he who was now to 
address them. 

Mr. Frost said he did not intend to give anything like a 
formal lecture, but rather to offer a running commentary on a 
number of pictures, and in connection with these he had to 
acknowledge the great services of Mr. Welch. Personally he 
did not believe that the study of the past should be regarded or 
treated as a dry specialisation, but should be used to illustrate 
the legends and books we read about. In the same spirit, in 
the matter of classical archeology, he wished not to oust the 
old grammatical training, but to reinforce it. He believed the 
present assault that was being made on the old literary training 
could best be met and repelled by bringing it more into touch 
with modern research. He did not consider that any amount of 
working through museums would or should take the place of the 
study of the literature of the past, as the two methods were 
simply different aspects of the same subject. In his remarks 
that night he proposed to deal with Egypt at the time of the 
Exodus and a little before—the period of the oppression—and 
with the topography of Sinai. In his various expeditions on the 
spot he did not go out with a pious end in view at all, but 
simply for camel-driving, and that entailed a great deal of im- 
piety. But Exodus and the Book of Numbers were recalled at 
every turn, and, apart from the sacred record altogether, he felt 
convinced on purely secular grounds the bulk of the books attri- 
buted to Moses must have been written by him. He said that 
at the outset, as he desired to leave the religious question out 
altogether, and to treat his subject from an exclusively secular 
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aspect. He would only add in that connection that if facts and 
measurements and actually existing evidence were found to square 
with the sacred record the testimony was infinitely more signi- 
ficant than mere philological deductions. A succession of views 
were thrown upon the screen, these illustrating Biblical history 
in connection with Sinai, Gilead, Moab, the Jordan, Jericho, the 
Dead Sea, Geza, and Jerusalem. The lecturer commented on 
each in colloquial but graphic manner, and narrated many 
personal experiences of his travels in Palestine. Concluding his 
remarks, which were illuminated by flashes cf entertaining 
humour, he said the historical setting of the Biblical records 
supported their authenticity, quite apart from any other evidence. 

On the motion of Sir WILLIAM CRAWFORD, J.P., seconded 
by the Rev. Dr. Hanson, a hearty vote of thanks was passed to 
Mr. Frost for his fresh arid stimulating lecture, and the pro- 
ceedings terminated. 


6th April, Oro. 


Str Joun Byers, M.D., President, in the Chair. 


“ TRYPANOSOMIASIS AND SLEEPING SICKNESS.” 


By PRroressor SymMMERS, M.D. 


(Abstract) 


The CHAIRMAN said they were met that evening to have 
the privilege of hearing a lecture from one of his most scientific 
medical colleagues on a subject of the greatest interest, not 
alone to medical men, but to the public. Modern discoveries 
were constantly confirming the truth of the aphorism enunciated 
so far back as the fifteenth century by the celebrated German- 
Swiss alchemist and physician Paracelsus, that disease comes 
mainly from without, and is not, as a rule, engendered within 
our system. Now, as they were all aware, many maladies were 
due to low forms of vegetable life, called, from their resemblance 
to rods—bacilli—and they had examples of these in typhoid, 
diphtheria, and consumption ; but there were also other ailments 
in which the actual cause was a primitive form of animal organism. 
It was an amoeba which gave rise to malaria, and there was a 
group of diseases all caused by the presence in the blood and 
body fluids of a species of flagellated protozoa belonging to the 
genus Trypanosoma, hence the term Trypanosomiasis applied 
to this wonderful congeries of maladies. By far the most 
wonderful of this remarkable group of ailments, which Professor 
Symmers;would discuss that evening, was the sleeping sickness, 
to which at present the greatest attention was being paid. They 
all knew that the recent opening up of equatorial Africa had led 
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to the intercommunication between tracts of that vast country 
which in former times were absolutely isolated from each other, 
and hence this dread disease had spread from the Congo to 
Uganda. Inreference to the second factor—how disease germs 
or parasites reached our bodies—there was ample evidence to 
show that these might be in some cases swallowed with food or 
drink, or inhaled, or they might enter by direct contact, as in the 
case of blood-poisoning, but of late they were beginning to see 
that insects could be the vehicles for carrying these causes of 
disease. Their domestic fly might convey the poison of typhoid 
and implant it on food, such as milk and sugar, by which it was 
in turn conveyed to the human system. And in the case of a 
disease which in autumn caused a terrible mortality among 
infants and young children— diarrhcea—the fly was probably one 
of the factors in carrying the poison-germ from its breeding- 
ground, especially in stables. Again, the mosquito conveyed the 
malarial and yellow fever organisms, and it was by a thorough 
crusade against these insects that the Americans were able now 
to cut the Panama Canal, which Dr. Lesseps failed to accomplish 
owing largely to the death-roll among his workers from malaria 
and yellow fever. At the present time the mortality among those 
working in this tropical district between North and South America 
was as low, if not lower, than it was in Belfast. It was also 
known that the flea played a part with the rat in carrying the 
plague contagion. The latest great discovery was that an insect 
called the tsetse fly was the vehicle by which the parasitic 
trypanosoma which caused the sleeping sickness was carried 
from person to person. 

Professor SYMMERS, who was received with applause, then 
proceeded with his lecture. About seventy years ago, he said, a 
French physician discovered in the body of fishes a certain 
microscopic animal which up to that time was unknown to 
science. Within two years of that time the same or a similar 
parasite was pointed out in the blood of frogs in quite a number 
of places in Europe. Lewis found rats in the neighbourhood of 
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Calcutta similarly affected. In 1902 it was found there was in 
Central Africa a curious disease, characterised by irregular fever, 
swollen glands, and red spots on the chest and back—a peculiar 
disease of human beings—and in the blood a trypanosome was 
discovered. In the following year it was found that sleeping 
sickness was associated with a trypanosome in the bodies of its 
victims. A number of animals harboured those parasites in their 
blood. There was a whole series of them ; scores were known, 
looking like each other, but differing from each other. Argentine 
horse fever having been described, the lecturer described the 
symptoms of sleeping sickness. When the natives found they 
were suffering from trypanosomic sickness they simply gave up ; 
they sold their cattle and had as good a time as possible before 
the inevitable end came. After a few months—or it may be 
years—the patient became more and more languid and less 
inclined to work. He became morose and emaciated, the glands 
in the neck swelled to a bigger size, he got a curious puffiness 
underneath the eyes, he had difficulty in walking, there were 
tremors of the tongue, and ultimately the muscles of the body 
showed tremors also, showing that the poison had arrived at the 
nervous system. Later on coma supervened, and the patient died. 
When the nervous tremors developed the disease was absolutely 
fatal. By means of lantern slides the parasites were described 
by Professor Symmers. These included mammalian, avian, and 
reptilian trypanosomes, illustrating their chief morphological 
characters. The tsetse fly had a peculiarity. It flew in an 
absolutely straight line with great rapidity, and when doing so 
emitted a curious hissing sound, from which it derived its name. 
The glossisia morsitares was a true intermediary host, and be- 
came capable of infecting animals. The next picture was a 
diagrammatical longitudinal section through culex pipiens, show- 
jng the distribution of the parasites in the body of the mosquito. 
Trypanosomes grew in the stomach of the insect, and became 
balled in a mass at the back of the mouth, and were ultimately 
passed through the proboscis into the animal that it bit. Pictures 
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of natives suffering from trypanosomiasis were shown, and horses 
suffering from dourine. ‘Trypanosomes destroyed the spinal cord 
of the animals. With regard to the geographical distribution of 
the disease, 200,000 people in Uganda died in six years’ time. 
In Spain, Hungary, European Turkey, Syria, India, Sumatra, 
Java, and the Phillipines there were trypanosomic diseases. 
Sleeping sickness was rife in the Congo basin, the Cameroons, 
Upper and Southern Nigeria, Togoland, the Ivory and Gold 
Coasts, and the Gambia; while in South America thousands of 
cattle perished from trypanosomic diseases. Schand’s discoveries 
were alluded to, and the lecturer concluded by saying that, prin- 
cipally owing to the Liverpool School of Tropical Medicine, 
attempts had been made to discover a cure for sleeping sickness. 
At the present day Todd, in Toronto, had shown that a new drug 
was able to kill out the trypanosome in rats, and it might be that 
they had hit upon something that would effect a cure. Many 
acute observers were doing their best to make Central Africa a 
white man’s country. 

Right Hon. THomMaAs SINCLAIR moved a vote of thanks to 
Professor Symmers for his interesting lecture, and said they did 
not know whether to admire more his profound knowledge of 
the subject or the wonderful lucidity with which he had placed 
it before them. Lately he (Mr. Sinclair) had a visit from a North 
of Ireland gentleman who held a colonial appointment in Uganda, 
and the latter had informed him as to an interesting Government 
experiment. Around Lake Nyanza the Government were en- 
deavouring to clear a belt about three miles deep from the edge 
of the lake. They were burning and cutting down trees in which 
the flies causing that disease were nurtured, and they were de- 
porting the natives to inland places. After hearing the lecture 
they would watch the results of the experiment with interest. 

Mr. T. F. SHiLiincTon, J.P., seconded, and 

The motion was cordially. passed, and was conveyed by 
the CHAIRMAN. 

Professor SYMMERS having acknowledged the compliment, 

The proceedings terminated. 


ANNUAL REPORT. 1909710. 
a 

The annual meeting of the shareholders of this Society was 
held on October 12th, 1910, in the Belfast Museum, College 
Square North. Professor Sir John Byers, M.A., M.D. (Presi- 
dent), occupied the chair, and the attendance included the Right 
Roms kobert Youns, |].P.; Sir Charles Brett, Professor J. A. 
Lindsay. M.A., M.D.; Dr. S. W. Allworthy, Messrs. Seaton F. 
Moiipan, |. M.R.1.A.;. Maurice F. FitzGerald, W. H..: F. 
Patterson, John Horner, (honorary treasurer), A. T. Jackson, 
William Gray, M.R.I.A.; William Faren George M. M,Neill, 
Henry Riddell, M.E.; Robert Patterson, F.L.S.; H. C. Mont- 
gomery, W. Swanston, and Robert M. Young (honorary 
secretary). Apologies for absence were received from Sir Otto 
Jaffe, J,P.; Mr. Nevin H. Foster, and Mr. R. A. Mitchell. 

The notice convening the meeting having been read, 

The Hon. SECRETARY submitted the Annual Report, which 
gave a record of the work done during the past Session as 
follows :— 

The Council of the Belfast Natural History and Philosophical 
Society desire to submit their report of the working of the Society 
during the past year. 

The Winter Session was opened in the Museum on the roth 
November, 1909, with an address on the subject of ‘t The Ulster 
Dialect,” by the President, Sir John W. Byers, M.A., M.D. 

A Special Meeting was held on 26th November, when a 
lecture was kindly delivered by Mr. A. Percival Graves, M.A. ; 
subject, ‘Sir Samuel Ferguson, Poet and Patriot,” 

The Third Meeting took place on 14th December, when an 
illustrated lecture was kindly given by Mr. Robert J. Kennedy, 
C.M.G., D.L. ; subject, ‘The River Plate of South America and 
the Falkland Islands,” with some notes on latter by the Hon. 
Mrs. Kennedy. 
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The Fourth Meeting was held on 25th January, 1g10, when 
two papers were read—I. ‘‘Some of our Rarer Birds, and their 
Nesting Habits” (with. lantern illustrations) by Mr. Nevin H. 
Foster, M.B.O.U. II. “The Celts on the Continent and in 
Ireland,” by John M. Dickson. 

At the Fifth Meeting on the roth February, Mr. K. T. 
Frost, M.A., lecturer on ‘Classical Archeology and Ancient 
History,” Queen’s University, lectured on ‘‘ Side Lights on Bible 
History, with Personal Reminiscences from Palestine and Egypt ” 

The Sixth Meeting on 6th April was devoted to an illustrated 
popular lecture by Professor Wim. St. Clair Symmers, M.D. ; 
subject, ‘‘ Trypanosomiasis and Sleeping Sickness.” 

At all the meetings there were large attendances of the 
members and the general public. 

Your Society has to deplore the loss of one of its honorary 
members, Mr. Samuel A. Stewart, A.L.S., F.B.S.E., so long and 
honourably connected with the Museum as Curator. 

He became assistant to the late Mr. Darragh in 1880, and 
on the latter’s retirement in 1891 was elected Senior Curator, a 
post he relinquished, owing to increasing infirmity, in May 1907. 
At the annual meeting of that year his old friend, the late Mr. 
John H. Davies, so well known as a botanist, moved the vote of 
thanks to Mr. Stewart for “the donaticn of his exceedingly 
valuable Herbarium and Paleontological collections, formed 
during the many years of his long and active life.” 

The obituary notices which have appeared in various 
scientific journals clearly indicate the great loss our Society has 
sustained in the decease of our honorary member. Your Council 
tendered their sincere condolence to his relatives through their 
Secretary. 

Two other esteemed members have also passed away since 
the last Annual Meeting, Messrs. James Stelfox, M.I.C.E., and 
Charles Sheldon, D.Litt. Both. of them for many years were 
regular attenders, and took an active part in the meetings of the 
Society. 
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At the last Annual Meeting it was announced that, on the 
advice of Sir Charles Brett, two special meetings of the Council 
and a meeting of the Society had been held (the latter on Sep- 
tember 24th, 1909) and had passed a resolution ‘‘ authorising the 
Council of the Society to make application to the Commissioners 
of Charitable Donations and Bequests for Ireland for powers, with 
the consent of the Society, to transfer the collections to the Cor- 
poration on a basis satisfactory to both parties.” 

After full consideration by the Charitable Commissioners and 
their official advertisement on 15th November, 1909, to all persons 
concerned, the application of our Society to amend the scheme 
under which the Society is governed, was passed with the under- 
standing that the details of the proposed agreement between the 
Society and the Belfast Corporation must be submitted to the 
Commissioners for final approval. 

After further negotiations with the Belfast Corporation, on 
the 23rd March, 1910, a special meeting of the Society was held, 
at which the following resolution was discussed and passed unani- 
mously :—“ That the Society consents to the Council transferring 
to the Corporation of the City of Belfast the whole or any part of 
the collections and specimens, and the cases containing the same, 
now belonging to, or which may hereafter be acquired by the 
Society, to be retained permanently by the Corporation, subject to 
the following conditions, namely:—That, so far as practicable, all 
specimens, or groups of specimens, so transferred shall always 
have attached to them a label of some one distinctive colour, on 
which label there shall be printed words stating, if possible the 
name of the original donor. 


Since the termination of our official year, the deed of Gift 
embodying the foregoing resolution, and conveying the collections 
to the Belfast Corporation, was duly executed on 27th July, 1910. 
A Lease of the Museum premises to the Belfast Corporation was 
also duly executed on the same date. 


Your Curator, Mr. John Sinclair, resigned at the beginning 
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of this year, and Mr. George Donaldson has rendered valuable 
clerical assistance during the remainder of the Session. Your 
Council desire to express their best thanks to the local Press for 
reports of the various meetings. 

In accordance with the constitution of the Society five 
members of Council retire from office, four of whom are eligible 
for re-election, viz. :—Prof. Gregg-Wilson, Prof. FitzGerald, John 
Horner, and Right Hon. R. Young. 

Mr. Horner presented the financial statament, which was 
of a satisfactory character. 

The CHarRMAN, in moving the adoption of the report, said 
the latter indicated that the work submitted to their public 
meetings last session—whether as regarded variety, interest, or 
importance—was equal to that done during any of the previous 
eighty-seven years of the existence of that old Belfast society, 
Death had again removed several of their members. They 
deplored the loss of Dr. Charles Sheldon, who, for a lengthened 
period, was one of the headmasters of the Royal Academical 
Institution ; Mr. James Stelfox, C.E., who was a keen amateur 
in microscopic and photographic work, and whose son—Mr. 
A. W. Stelfox—was now the very efficient secretary of the Belfast 
Naturalists’ Field Club ; and of Mr. S. A. Stewart, who occupied 
the very foremost place among Irish naturalists, and whose 
‘“‘ Flora of the North-East of Ireland” represented thirty years of 
careful field-work. He was sure they would all be pleased to learn 
that the negotiations between that society and the Corporation of 
Belfast, which were most creditable to both parties, were now 
practically completed. It might be well for him to explain the 
exact state of affairs. In 1907, that society offered the entire 
collection in their museum, on loan, to the Corporation of Belfast, 
and on 1st February, 1909, the City Council adopted so much of 
the Museums and Gymnasiums Act (1891) as related to museums, 
and they also struck a museum rate of % in the & with the view 
of amalgamating the Belfast Natural History and Philosophical 
_ Society’s collection with the municipal collection, and of providing 
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museum buildings worthy of the city in which such a joint 
collection would ultimately find a home. Now, in order that 
their society could place officially their collection at the disposal of 
the Corporation, acting on the authority of their legal adviser. Sir 
Charles Brett, they had held two special meetings of the council and 
a special meeting of the society (24th September, 1go9), at all of 
which a resolution was passed authorising the council of the 
society to apply to the Commissioners of Charitable Donations 
and Bequests for Ireland for powers to transfer their Museum 
Specimens to the Corporation. As a result, after full and careful 
consideration, the Charitable Commissioners allowed an alteration 
to be made in the scheme under which the Natural History and 
Philosophical Society was governed, with the understanding that 
the details of the proposed agreement between the society and the 
Belfast Corporation were to be submitted to the Commissioners 
for final approval. After further negotiations, at a_ special 
meeting of the society, held on 23rd March, 1910, the resolution 
quoted in the annual report was, after discussion, passed 
unanimously. The Charitable Commissioners having finally 
approved of this arrangement, the deed of gift embodying this 
resolution conveying the collection to the Belfast Corporation, was 
duly executed on 27th July, 1910, and the lease of the Museum 
premises to the Belfast Corporation was also signed on the same 
occasion. During all these protracted negotiations the greatest 
care had been taken to consult the society, to act with the 
approval of their legal adviser, Sir Charles Brett, and, finally, to 
submit everything over which they had authority to the Charitable 
Commissioners. He would also like to emphasise the extreme 
fairness shown by those actfng for the Corporation in all these 
transactions. The condition of matters at present was that the 
City Council had taken from them the old Museum, where the 
Curators of the Municipal Museum were at present cataloguing 
the specimens, and they were paying the society a rent for it— 
mutually arranged—,while the Belfast Natural History and 
Philosophical Society would continue as hitherto to hold their 
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meetings in the present Museum buildings, the City Council 
charging them a nominal sum for each occasion the large lecture- 
room was used. When, however, the new Municipal Museum 
was built, it was expected it would contain a fine modern lecture 
theatre—such as the one in the Royal Dublin Society’s Museum-— 
where not only their society but other kindred educational 
bodies would meet. When, in time, all the specimens had been 
housed in this new City Museum, the Corporation would give up 
the old Museum again, and the Natural History and Philosophical 
Society could then by letting the vacant old museum increase 
considerably their finances, this additional revenue being spent 
absolutely and entirely on scientific objects, as they were obliged to 
do by their trust scheme, such as bringing able lecturers to address 
them, or in any other manner that their scheme allowed, so that in 
this way the public would be the real gainers. By the new 
arrangement, now completed, their specimens would be suitably 
housed, systematically classified, advantageously arranged for 
teaching purposes, and properly and constantly looked after by 
the efficient curator of the Municipal Museum and his able 
assistant, while the Corporation would acquire an extremely 
valuable collection which would be a fine nucleus for their new 
museum. They would get, among many other objects, first, the 
famous specimens of Irish antiquities, which they owed largely to 
George Benn, the historian of Belfast, and his brother Edward ; 
second, the unique collection* of North of Ireland fossils, pre- 
sented, among others, by Right Honourable Robert Young, Mr. 
W. Swanston, and the two MacAdams ; and third, the collection 
of Irish birds brought together largely by Mr. William Thompson, 
who for twenty-six years was a distinguished ornament of that 


Note.—This collection was generously augmented and arranged by 
members of the Belfast Naturalists’ Field Club, of whom Messrs. Professor 
Ralph Tate, F.L.S..; Hugh Robinson, M.R.I.A.; S. A. Stewart, A.L.S. ; 
William Gray, M.R.I.A.; W. Swanston, F.G.S.; and Joseph Wright, 
F.G.S., were elected afterwards Honorary Associates of our Society. More 
' recently the Thompson collection was re-arranged and valuable additions 
made by Mr. Robert Patterson, F.L.S., M.R.I.A., and some friends. 
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society, and who was president during nine sessions. Mr. Thompson, 
who was a brother of the late Mr. James Thompson, of Macedon, 
was a remarkably able scientific man, much ahead of his time. 
He wrote ‘“‘ The Natural History of Ireland,” a monumental work 
which was still the standard book on the subjects with which it 
dealt. After his death, in 1832, the members of the Natural 
History and Philosophical Society erected a memorial to him in 
the form of an additional room added to the museum, the 
“Thompson Room,” in which were placed the private collections 
bequeathed by him to the museum. Among this unique collection 
there are three birds which were still the only Irish specimens, and 
one—Sabine’s gull—which is the first Irish specimen of the 
kind. Fourthly, the Corporation would also secure the very 
important ethnological specimens gathered together by Mr. G. A. 
Thomson, a brother of the late senior director of the Belfast 
Bank, Mr. John Thomson. Mr. Gordon Thomson’ was 
a man of easy means, who was a great traveller. He 
enriched the museum with articles from the north-west 
coast of America, as well as from South America and 
the South Sea Islands. He lived in a curious house— 
now no more—on the Crumlin Road, modelled after a 
South American residence, and known as “ Bedeque House ”— 
hence the name Bedeque street. Fifthly, they would have thé 
Crozier collection of Arctic Birds given by Captain F. P. Crozier, 
who afterwards perished with Sir John Franklin in the ill-fated 
Erebus and Terror expedition, which left England in 1845. 
Crozier was a native of Banbridge, where a monument was erected 
to him. Quite apart from, and beyond, the advantages which both 
the Natural History and Philosophical Society and their City 
Corporation would gain by the new arrangement they had 
mutually agreed upon, it was the public who would be really most 
benefited, because in these days of the education of the people 
why should such splendid collections be preserved only for the 
few instead of for the many? Placed as they would be ultimately 
in a new modern museum, under the care of the Library and 
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Technical Instruction Committee of the Corporation, which was 
now so closely and so wisely joined to the Queen’s University of 
Belfast, they would be of value to the students, not alone of 
Belfast, but of the whole of the North of Ireland. In conclusion, 
after expressing how much they owed the Belfast Press for the 
admirable reports they gave of their meetings, Sir John Byers said 
he wished, in the name of every member of that society, to thank 
their honorary secretary, Mr. R. M. Young, who had laboured 
for a quarter of a century to make it successful, and also their 
honorary treasurer, Mr. John Horner, who, as a member of the 
Library and Technical Instruction Committee, had done so much 
to further the negotiations which had terminated so auspiciously 
between the society and the Council. 

Right Honourable R. Youn formally seconded the motion. 

Mr. William Gray, in supporting, said he would like to take 
that opportunity of saying that he thoroughly endorsed all that 
had been said by Sir John Byers, especially everything he had 
stated as to the advantages that would accrue from the placing of 
the society’s collection in the proposed new museum. So long 
ago as the year 1869 he had advocated the provision of some 
- such central museum, and it was with that object in view that 
be became one of the first to urge the adoption of the Free 
Libraries Act in Belfast. Mr. Gray went on to allude to the 
arrangements made in connection with the agreement with the 
Corporation. 

In answer to a question by Mr. A. T. Jackson, Sir Charles 
Brett explained some of the provisions in the agreement, and 
after further conversation in which Mr. Gray and Mr. H. Riddell 
took part, 

The resolution was passed. 

_ On the motion of Mr. Gray, seconded by Dr. ALLWorTHY, 
the following were elected members of the council of the society :— 
Right Honourable Robert Young, J.P. ; Sir James Henderson 
D.L. ; Professor Grege Wilson, Mr. Maurice F, FitzGerald, and 
Mr. John Horner, 
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A vote of thanks was accorded to the chairman, on the 
proposition of Mr. RIDDELL, seconded by Mr. MontTcomeEry, and 
Sir JoHN Byers having replied, 

The proceedings terminated. 


At a subsequent meeting of the council the following office- 
bearers were elected for the ensuing year :—President, Sir John 
W. Byers, M.A., M.D. ; vice-presidents, Sir James Henderson, 
Meek. ; Sir Otto Jaffe, LL.D, J.P-; Mr. Robert Patterson, 
F.L.S.; Mr. Wm. Swanston, F.G.S.; honorary treasurer, Mr. 
John Horner; honorary librarian, Professor J. A. Lindsay, 
M.A., M.D.; honorary secretary, Mr. R. M. Young, B.A., 
EeRIB.A., J.P 
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33 
EXCHANGES. 


ADELAIDE.—Transactions of the Royal Society of South Australia. 

ALBANY.—Annual Report of New York State Museum. 

Austin—Transactions of the Texas Academy of Science. 

BasEL.—Verhandlungen der Naturforschenden Gesellschaft in 
Basel. 

BeLFrast.—Report and Proceedings of the Belfast Naturalist 
Field Club. 

BERGEN.—Bergens Museums Aarbog and Crustacea of Norway. 

BoLocna.—Rendiconto della R. Accademia dell’ Instituto di 
Bologna. 

BouLpER.— University of Colarado College Studies. 

BremMEeN.—Abhandlungen vom Naturwissenschaftlichen Verein 
zu Bremen. 

BresLau.—Zeitschrift fiir Entomologie vom Verein fir Schles 
sicke Insektenkunde 

BricHton.—Annual Report of Brighton and Hove Natural 
History and Philosophical Society. 

BrisBANE.—Annals of the Queensland Museum. 

BROoKLYN.—Science Bulletin of Brooklyn Institute of Arts and 


Sciences. 
BRuSSELS.—Bulletin de la Societé Royale de Botanique. 
5 Annales de la Société Royale Zoologique et Molaco- 


logique de Belgique. 

5 Annales de la Société Entomologique de Belgique. 
Buenos Ayres.—Anales des Museo Nacional de Buenos Aires. 
BurraLo.—Bulletin of Buffalo Society of Natural Sciences, 
Catcutra.—Records of the Geological Survey of India. 

M4 Memoirs of the Department of Agriculture in India. 

is Botanical Series and Entomological Series, also the 

Agricultural Journal of India. 
CAMBRIDGE.—-Proceedings of Cambridge Philosophical Society. 
CAMBRIDGE, Mass.—Bulletin of the Museum of Comparative 
Zoology, also Curator’s Report. 
Carpirr.—Transactions of the Cardiff Naturalists’ Society. 
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CarpirF.—Report of the Welsh Museum of Natural History. 

CassELL.—Abhandlungen des Vereins fur Naturkunde zu Kassel. 

CurisTiANiA.—Forkandlinger 1 Videnskabs-Selskabet 1 Chris- 
tiania. 

CINCINNATI.—Bulletin of the Lloyd Library. 


CoLorRADO SprinGcs.—Colorado College Studies, also Science 
series and Engineering series. 


Dantzic.—Schriften der Naturforschenden Gelleschaft in Danzig. 
DaveNnpoRT.—Proceedings of the Davenport Academy of 
Sciences. 
Dusiin.—Scientific Transactions of the Royal Dublin Society, 
also Scientific Proceedings and Economic Proceedings. | 
EDINBURGH.—Transactions of the Botanical Society of Edin- 
burgh. 
as Proceedings of the Royal Society of Edinburgh. 
- Proceedings of the Royal Physical Society. 
EmpEN.—Jahresbericht der Naturforschenden Gesellschaft in 
Emden. 
Grenoa.—Rivista Ligure di Scienze, Letture, ed Arti. 
GirssEN.— Bericht der Oberhessischen Gesellschaft fiir Natur und 
Heilkunde zu Giessen. 
Guiascow.—Proceedings of the Royal Philosophical Society. 
Goruitz.—Abhandlungen der Naturforschenden Gesellschaft zu 
Gorlitz. 


Hameurc.—Verhandlungen des Naturwissenschaftlichen Vereins 
in Hamburg. 


INDIANAPOLIS. — Proceedings of the Indiana Academy of 
Sciences. 


KHARKOW.—-Transactions of the Society for Physico Chimiques 
of Kharkow University. 


Kirw.—Memortrs of the Society of Naturalists of Kieff. 


LAUSANNE.— Bulletin de Société des Vaudoise des Sciences 
Naturelles. 


LAWRENCE.—Science Bulletin of the University of Kansas. 
Lreps.—Annual Report, Philosophical and Literary Society. 


Lerpsic.—Sitzungberichte des Naturforschenden Gesellschaft vu 
Leipzig. 
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Lima.—Boletin del Cuerpo de Ingenieros de Minas del Peru. 
Lonpon.—Report of the 76th Meeting of the British Association, 
also Report of the Corresponding Societies’ Committee. 
ry Quarterly Journal of the Geological Society of London. 
Re Journal of the Royal Microscopical Society. 
Ms Transactions of the Zoological Society of London. 
Memoirs of the Astronomical Society. 
. Guide Books, British Museum (Natural History). 
Mapison.—Bulletin and Maps of the Geological and Natural 
History Survey of Wisconsin. 
Mapras.— Bulletin of the Madras Government Museum. 
MANCHESTER. —Journal of the Manchester Geographical Society. 
MELBOURNE—Proceedings of the Royal Society of Victoria. 
Mexico. — Boletin Mensual del Observatoria Meteorologico 
Magnetico Central de Mexico, also Anuaria. 
‘s Boletin de Instituto Geologico de Mexico. 
MILWAUKEE—Bulletin of the Wisconsin Natural History Society. 


MINNEAPOLIS.—-Bulletin of the Minnesota Academy of Natural 
Sciences. 

MissouLa.-—Bulletin of the University of Montana. 

MonTeEvipEo.—Anales del Museo Nacional de Montevideo. 

MonTREAL.—Reports and Maps, Geological and Natural History 
Survey of Canada. 

Moscow.—Bulletin of the Imperial Society of Naturalists of 
Moscow. 

New Yorxk.—Bulletin of the American Geographical Society. 

- Annals of the New York Academy of Sciences. 

NotTTinGHaM.—Annual Report and Transactions of the Notting- 
ham Naturalists’ Society. 

OtrawAa.—Annual Report of Geological Survey, 

Oxrorp.—The Ashmolean Natural History Society. 

Papua.—Atti della Accademia Scientifica Veneto-Trentin 
Istriana. 

PHILADELPHIA.—Proceedings of the Philadelphia Academy of 
Natural Sciences. 


sh Proceedings of the American Philosophical Society. 
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Pisa.—Atti della Societa Toscana di Scienze Naturli. 
Rio DE JANIERO.—Archivos do Museu Nacional do Rio de 


Janiero. 

RocHesTER, N.Y.—Proceedings of the Rochester Academy of 
Science. 

RomrE.—Journal of the British and American Archeological 
Society. 


Atti della Reale Accademia dei Lincei. 
g Bollettino della Societa Zoologica Italiana. 

San Francisco.—Proceedings of the Californian Academy of 
Sciences. 

STAVANGER.—Aarshefte of Stavanger Museum. 

STIRLING.—Transactions of the Stirling Natural History and 
Archeological Society. 

STOCKHOLM.—Kungl Svenska Vetenskaps Academiens Hand- 
lingar. 

SypNEy.—Journal of the Royal Anthropological Society of 
Australasia. 

Tokyo.— Mitteilungen der Deutschen Geselleschaft fir Natur und 
Volkerunde Ostasiens. 

TRENTON, N.J.—Archzologia Nova Czesarea. 

Upsata.— Bulletin of the Geological Institute of Upsala Univer- 
sity. 

Vienna.—Verhandlungen der Kaiserlich Koniglichen Geolo- 

gischen Reichsanstalt. 

WasHINGTON.—Year Book of the Department of Agriculture. 


: Annual Report of the American Bureau of 
Ethnology. 

x Annual Report of the Smithsonian Institution, 
Proceedings of the United States National 
Museum, Smithsonian Contributions to Know- 
ledge, and Smithsonian Miscellaneous Collec- 
tions. 

55 Bulletin of the Philosophical Society of Washing- 
ton. 

York.-- Annual Report of Yorkshire Philosophical Society. 


ZuRicH.— Vierteljahrsschrift der Naturforschenden Gesellschaft in 
Zurich. 
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CONSTITUTION. 


The membership of the Society consists of Shareholders in the Museum, 
Annual Subscribers (Associates), Honorary Members and Honorary Associates 

Shares in the Museum cost 47 each. A holder of one Share pays an 
annual contribution of ten shillings ; a holder of two Shares (in one certificate) 
an annual contribution of five shillings ; while a holder of three or more Shares 
(in one certificate) is exempt from annual payments. Shares on which the 
annual payments as above are in arrear are liable to forfeiture. The Council 
retain the right to decline to consolidate two or more share certificates into one 
certificate. 

Annual Subscribers (Associates) pay 41 Is (one guinea), due 1st November 
in each year in advance. 

A General Meeting of Shareholders in the Museum is held annually in 
May or June, or as Soon thereafter as convenient, to receive the Report of the 
Council and the Statement of Accounts for the preceding year, to elect 
members of Council, to repiace those retiring by rotation or for other reasons, 
and to transact any other business incidental to an annual meeting. Share- 
holders only are eligible for election on the Council. 

The Council elect, from among their own number, a President and other 
officers of the Society. 

Eack member has the right of personal attendance at the ordinary lectures 
of the Society, and has the privilege of introducing two friends for admission 
to such. The session for lectures extends from November to May. 

Any further information required may be obtained from the Honorary 
Secretary. 
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BELFAST 
NATURA dis LORY 


Pani PrMLOSOPHICAL »SOCIETY 
| SESSION trogto-t1. 


16th November, 1910. 


Sir JoHn W. Byers, M.D., President, in the Chair. 


iN Pip Ar hORGART?? 
By Mr. Ernest NORMAND. 


( Abstract. ) 


THE CHAIRMAN said his first duty was to return his most 
grateful thanks for the great honour that they had done him in 
his re-election as president of that Natural History and Philoso- 
phical Society, which was founded as far back as 1821. He was 
glad to be able to announce that, thanks to the efforts of their 
very capable Secretary, Mr. R. M. Young, they were during the 
ensuing session to have a series of most interesting addresses, and 
the first—to be given that evening, ‘““A Plea for Art”—was by 
Mr. Ernest Normand, who, for the past twenty-five years, had 
been a prominent exhibitor of important subject-pictures at the 
Royal Academy and tne Corporation galleries in Great Britain, 
several of which had acquired large works from his brush. As 
they were all aware, Mr. Normand’s wife (“Henrietta Rae”) was 
also a most distinguished painter. Mrs. Normand exhibited 
annually at the Royal Academy, and many of them were familiar 
with her work. 

Mr. NorMAND, who was received with applause, said he had 
been asked to address them on some topic allied to the practice 
of his own profession, and he had selected a subject which, lying 
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well within the province of a painter, might perhaps also be made 
of interest to a lay audience if treated not too technically. Only 
ten years ago, when he received his first invitation to that neigh- 
bourhood, he was assured by several prominent men that any 
attempt on his part to galvanize the community into even a 
semblance of interest in matters artistic could but end in vexatious 
futility. Belfast was said to be so intent on building up fortunes 
that its citizens could not possibly be deflected from that all- 
absorbing pursuit by any such topic as the one he then proposed 
to introduce, which was the establishment of a municipal art 
gallery in the city, Now, however, he returned on a similar 
invitation to the one which first brought his wife and himself 
amongst them, and it was borne in upon him that the necessary 
incentive, not only in the interim spontaneously generated from 
within, but that it had already borne fruit of surprising dmiensions 
and quality. An undeniable esthetic impulse was manifesting 
itself in that great city; celebrated musicians found it worth their 
while to win the approbation of the citizens, art was being dis- 
cussed intelligently, things were moving in the right direction, 
and a healthy spirit was evident on all sides. in Belfast they had 
the inestimable advantage of being able to profit by the failures 
and the successes of some twenty municipal galleries in England. 
When once they had their gallery, with its annual exhibition of 
invited works, they would speedily find a vast improvement in 
the works of their local artists. They had excellent talent 
amongst their designers, many of whom were seeking to express 
themselves in pictorial effort, but they were necessarily groping in 
the dark, and had only the standard of their own work by which 
to measure themselves. For want of a properly constituted con- 
trolling body, such as one found in Paris, they were running a 
grave risk of interfering with the grandeur of their City Hall by an 
indiscriminate introduction around it of statues, most of which 
were out of scale to the building they were hemming in. They 
started extremely well with the Dufterin Memorial, and it did not 
need a trained eye to convince the spectator that its architectural 
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features were entirely in sympathy with the main building. The 
sculpture fell into its proper relative position, and explained the 
sculptor’s intentions at a glance, while at the same time its pro- 
portions were noble and convincing. Neither could any exception 
be taken to the memorial to the late Queen Victoria, which was 
also in scale with the building, and was well placed. 


Moreover, the success of the group as sculpture alone was 
undeniable, and it was undoubtedly one of Brock’s finest efforts. 
Concluding, the lecturer referred to some of the other objects 
which a municipal art gallery might serve, and said municipalities, 
and municipalities alone, could encourage that monumental art in 
painting as in sculpture which was the true national as distinguished 
from domestic art. 


The Municipal Art Gallery exercised an ennobling influence 
on the community as a whole. They taught the workers who 
visited them that there were realms at present entirely beyond 
their ken where they could at times obtain at least temporary 
oblivion from the sordid cares of their colourless lives. Through 
the eyes and the brain of the artist they learned to appreciate the 
manifold beauties of nature, and asa result of this life came to 
have a new meaning for them. 


Mr. Garret NAGLE, R.M., in moving a vote of thanks to the 
lecturer, said Mr. Normand appeared before them that night in his 
dual personality—in his own personality as a most eminent painter 
and in his personality as the husband of an equally distinguished 
fainter. He referred to his wife, Henrietta Rae, whose fame and 
works were so well known in Belfast. In that delightful paper 
Mr. Norman had interwoven so many charming anecdotes of the 
interesting people, painters and artists, with whom he had come in 
contact that he had kept attention riveted upon him. He had 
also told them of what had been done in the cause of art by 
municipal authorities in other parts of the United Kingdom and 
of the magnificent art galleries they had provided. They hoped 
before long to see in this city an art gallery worthy of Belfast filled 
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with works of most eminent artists, and which would be capable 
of affording pleasure to the citizens in general. 

Professor SINCLAIR, in seconding the motion, said he supposed 
as a Belfastman he should plead guilty to the charge that Mr. 
Norman had levelled against them as a city that their artistic 
instinct had either been latent or was non-existent. They looked 
forward with the greatest possible confidence to a renaissance or 
revival of art in Belfast. 

Tue CHAIRMAN, in putting the motion (which was carried by 
acclamation), said it had been suggested that art was either latent 
or non-existent in Belfast, but he would be disposed to take another 
view, and to say that it had been undeveloped. In the past the 
city had produced artists who had won fame in a much wider field 
connected with it, although perhaps they had not all received 
their training here. ‘There were men hike M ‘Dowell, the Royal 
Academician, and Atkins, an artist who died too early to allow of 
full expression being given to the powers he possessed, while a 
short distance from the building in which they were now met John 
Lavery, perhaps the greatest portrait painter of the present day, 
was born. © 

Mr. Normaw, in reply, said his principal object in delivering 
the lecture was to provoke discussion, and he thought he had 
succeeded in doing that. It was very evident that in art matters 
Belfast had made great progress in recent years. 


13th December, I9gro. 


Sir Joun W. Byers, M.D., President, in the Chair. 


‘SOME CHARACTERISTICS OF MEDIEVAL 
CHRONICLES.” 


By PRoFESSOR POWICKE. 


| (Abtract). 


THE CHAIRMAN said they were to have the pleasure of 
listening to what he was sure would be a most instructive address 
by his colleague, Mr. Powicke, the able professor of modern 
history in their university, and the dean of the new Faculty of 
Commerce. It was only natural that one engaged, like Mr. 
Powicke, in the special study and in the teaching of history, should 
draw their attention to the medieval chronicles, which were really 
very important ancient annals of the various countries in which 
they existed, and which, as such, furnished often the earliest 
historical prose of any European vernacular. In Ireland they had 
the famous “ Annals of the Four Masters,” but long previous to 
these a very early and ancient volume of chronicles and other 
records of the country was preserved in the old Abbey of Fathain 
(Fahan), on the west coast of Innishowen, founded by St. Mura. 
In this monastery there was also preserved a metrical account of 
the acts of St. Columba. They had also the “Annals of 
Clonmacnoise,” reaching from the earliest periods down to 1408 ; 
the Annals of Lough Ce,” and others. 

Professor PowicKE, in the course of his lecture, said the 
characteristic of the Middle Ages was belief in law and the 
universal, not so much as a result of science, but as a rule of life. 
The modern social order went back to the Middle Ages, during 
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which the Roman Empire made terms with the barbarian world, 
This belief in the essential unity of things explained many 
anomalies, including those of the medieval chronicle. Every 
writer who wished to be more than a parochial annalist stretched 
his story upon a chronological framework, which had its origin in 
the harmony of sacred and pagan chronology made by Eusebius. 
In the Latin translation of St. Jerome the chronicle of Eusebius 
became the basis of Western history. It was continued by 
numerous writers and was combined with the official lists of 
Roman consuls, which were made down to the sixth century. At 
different periods in medieval times universal histories were 
compiled which were continuations of these continuations. The 
lecturer proceeded to refer to the work of Marianus Scotus and 
Sigebert of Genblou, and said this work was, in its turn, continued 
by Robert of Torigny, a monk of Bec, who became Abbot ef 
Mont St. Michel, and through him it came into England. Robert, 
who lived in the middle of the twelfth century, came in contact 
with what was a kind of Celtic revival. In the previous century 
Tigernach had worked the traditions and records of Ireland into 
the Eusebian chronology, and now Geoffrey of Monmouth and 
others were writing down the legends of the British kings. Robert 
of Torigny, however, refused to tamper with the work of Eusebius 
and St. Jerome by inserting the exploits of Arthur and his pre- 
decessors. The lecturer then turned to the influence of St. 
- Augustine and Orosius upon historical writing, and especially upon 
the universal chronicles of Isidore of Seville and of Bede. The 
ecclesiastical point of view, emphasized by St. Augustine, was 
apparent in the work of Gregory of Tours and Bede’s Ecclesiastical 
History ; but gradually the Divine character of secular history was 
asserted, and it found a classical expression in the Convivio of 
Dante. In the second part of his lecture Professor Powicke dealt 
with some different types of chronicle, and traced the development 
of the monastic annals and the Royal annals of the Carolingian 
period. Turning to the scholarship and the historical method of 
the better medieval chronicles, he referred to the influence of the 
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‘“‘chansons de geste” and political history in the vernacular upon 
the older forms, and said Villani’s chronicle, in which rising 
Florence was preferred to waning Rome, might be regarded as 
marking a transition to the modern criticism of history. In 
Machiavelli’s Discourses on Living they found the definite 
expression of the opposite point of view to that of Bede or Orosius. 

On the motion of Mr. A. B. WiLson, seconded by Mr. C. 
M. CUNNINGHAM, a cordial vote of thanks was passed to Professor 
Powicke for his lecture, and afterwards Mr. J. M. Finnegan; 
B.A., B.Sc. (secretary to the Queen’s University), gave his report 
as the society’s delegate to the British Association. 

The CHAIRMAN said they were much indebted to Mr. 
Finnegan for the excellent account he had given them of his 
Sheffield visit, and they could not help feeling gratified that they 
had a man of his experience and ability as secretary to their 
university. 


‘The proceedings then terminated. 


Toth January, IQTl. 


Sir Joun W. Byers, M.D., President, in the Chair 


“EXPLORATIONS IN NUBIA.” 
By PrRorrssor ELLIOT SMITH. 


(Abstract. ) 


THE CHAIRMAN said they were there that evening to have 
what he was confident would be a most interesting lecture from a 
distinguished and well-known member of the medical profession— 
Dr. Griffin Elliot Smith—-who was himself a remarkable example 
of the cosmopolitan nature of the British Empire. A native of 
New South Wales, a doctor of medicine of the University of 
Sydney, Dr. Smith came to Cambridge, where he graduated as 
master of arts and became a fellow of St. John’s College. From 
Cambridge, where he was demonstrator of anatomy, he went to 
Egypt as professor of anatomy in the Egyptian Government 
School of Medicine, Cairo, returning subsequently to England, on 
being appointed professor of anatomy in the University of Man- 
chester, while from 1909 to torr he was also Arris and Gale 
lecturer to the Royal College of Surgeons of England. Professor 
Smith was well known for his extremely original work on the 
comparative anatomy and evolution of the brain, which led tu his 
being elected a fellow of the Royal Society. Whilst at Cairo, 
Professor Smith worked under the famous French savant, Sir 
Gaston Camille Maspero, director general of antiquities and of 
excavations in Egypt, devoting his attention specially to anthro- 
pology and the art of mummification. He had ample opportunities 
for following these interesting studies both at the famous museum 
in Cairo and at Girga, a small town in Upper Egypt on the west 
bank of the Nile, a little more than three hundred miles south of 
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Cairo. There in the prehistoric cemeteries there were exposed 
bodies buried thousands of years before, dessicated in the dry 
sands, and in such an extraordinary state of preservation that the 
brain, the lens of the eyes, and the nerves were in many cases 
easily demonstrated. A large volume was at the University full 
of this research work. That night Dr. Smith was to tell them 
something of life in Nubia, that very ancient country, the lower 
part of which, extending from Assouan to Dongola, and as far as 
Wady Halfa, was now incorporated with Egypt. Sir John Byers 
said it was a long distance from Egypt to Belfast, and yet, apart 
from those who had visited that wonderful country, their interest 
in it had been maintained in former times by that most brilliant 
Orientalist, Dr. Edward Hincks (his father, Dr. T. D. Hincks, was 
classical head master in the Royal Academical Institution), who 
from 1825 to 1866 was rector of Killyleagh, where the famous 
Hans Sloane was born. It is surely a most significant circum- 
stance that a man living in the centre of County Down, who was 
never in Egypt, first employed the true method of deciphering 
Egyptian hieroglyphics, and simultaneously with Rawlinson dis- 
covered the Persian cuneiform vowel system. Sir Gaston Maspero 
told our distinguished Belfast Egyptologist, Mr. John Ward, that 
he owed more to the teaching of Hincks than to that of anyone 
else, and that as an indication of his gratitude he felt it incumbent 
on him to erect a portrait bust of Hincks in the Cairo Museum. 
Mr. Ward having supplied the necessary material for this to be 
done, Hincks’s bust is now in that wonderful collection of Oriental 
antiquities. 

They all knew that it was common to call linen the staple 
industry of the North of Ireland, and it was a remarkable fact 
that one of their ablest and most respected linen merchants, Sir 
William Crawford, had in his possession a piece of linen from an 
Egyptian mummy, marvellously fine, made of flax, which when 
examined microscopically was quite similar in fibre to the flax 
used to-day. This linen was so thick in proportion to its fineness 
that nothing similar had been woven in modern times. 
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Professor ELLiot SmitH, after discussing the circumstances 
which led to the decision of the Egyptian Government to under- 
take a complete archeological survey of that part of Nubia 
stretching from the First Cataract at Assouan as far south as 
Korosko, which will be flooded in the great reservoir when the 
heightening of the Assouan Dam will be completed, described the 
manner in which the work of archzological exploration was 
carried out, and the nature of the objects discovered, and the 
knowledge acquired as the result of the survey. 

In 1882, when the British Government made itself respon- 
sible for the welfare of Egypt, its first duty after restoring order 
was to put the irrigation canals into order, to cut new channels, 
and do everything to facilitate the just and equitable distribution 
of the water brought down by the river. To accomplish this end 
it was necessary to build a great dam across the Nile so as to hold 
up the surplus water (which would otherwise be poured wastefully 
into the Mediterranean), and then use this stored-up supply for 
distribution as it became necessary. After the most careful and 
painstaking enquiry, it was demonstrated that the only place 
where such. a dam, to benefit the whole of Egypt, could be con- 
structed in a stable manner and at reasonable cost was across the 
rocks of the First Cataract at Assouan. The only objection 
raised against the carrying out of this scheme was that it would 
imperil the safety of the famous Temple of Philz. To prevent 
this the foundations of the temple were underpinned, under the 
direction of Captain Lyons, and the building made stronger than 
it had ever been. Four years ago it became necessary to heighten 
the dam to provide a still greater reservoir, and the Government 
decided to make a thorough examination of the whole tract of 
country to be flooded, so as to rescue all the historical records of 
past generations buried in the soil. The work was put under the 
charge of the Survey Department, of which Captain Lyons (now 
lecturer in geography at the University of Glasgow) had become 
director-general, the actual work of excavation and archeological 
research being carried on by Dr. George A. Reisner, and the 
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examination of the human remains being made by the lecturer. 
During the last three years this work of exploration had been 
carried on, and many thousands of graves had been made to yield 
up their secrets—secrets that in some cases they had preserved 
for fifty centuries—and it could now be truthfully said that no 
ancient land had ever been so thoroughly and_ systematically 
explored as Lower Nubia. Much light had been thrown on the 
past history of civilization, not only in Nubia, but also in Egypt 
and the Sudan, by the investigation, and it was now possible to 
follow the chequered career of that poverty-stricken land, where 
the negro first came into contact with people of European affini- 
ties from a time nearly four thousand years B.c., when Egypt and 
Nubia formed one territory, occupied by the same people, with 
the same civilization, on till about 2700 B.c., when they parted 
company, Egypt rapidly progressing towards the golden age of 
her prosperity and culture, Nubia undergoing a deterioration both 
in culture and its population, and becoming tinged with negro 
blood and influence. Thence onward Nubia ever remained a 
poor country, and from time to time was overrun by Egyptians 
from the North and negroes from the South. With all these 
devastating influences to drag her down, Nubia deserved only too 
well the appellation given her in ancient times—‘ wretched 
Nubia.” 

Professor SyMINGTON, F.R.S., moved a hearty vote of thanks 
to Professor SmiTH for his instructive and valuable lecture, and, 
referring to the Nubian system of plaiting the hair amongst ladies, 
said if adopted by modern women it would save a great deal of 
bad feeling in theatres and at concerts. 

Professor Dixon, F.R.S, seconded the motion, which was 
passed unanimously. 


The meeting then concluded. 


15th February, Iori. 


Professor J. A. Linpsay, M.A., M.D., in the Chair. 


“THE PROGRESS OF TECHNICAL) INSTRUCTION.” 


By Mr. F. C. Forru. 


(Abstract). 


THE CHAIRMAN said in the unavoidable absence of the 
President he had been asked to preside, and he did so with much 
pleasure. Mr. Forth needed no introduction, as his name, his 
reputation, and his work were known to everybody in the city. 
He had built up one of the finest technical schools in the United 
Kingdom and the largest in Ireland, and noted for its efficiency 
from every point of view. They would all be very glad to hear 
him that night on a subject on which he was an acknowledged 


- master. 


Mr. FortH, who was cordially received, said in December, 
1got, he had the privilege of outlining to the Society the proposals 
of the Belfast Corporation in regard to the then recently-adopted 
Technical Instruction Act. In compliance with the request of the 
Secretary of their Society (Mr. R. M. Young), he proposed now to 
give a description of a decade of technical instruction in Ireland, 
with special reference to Belfast. At the outset the lecturer 
referred to the establishment of the “‘ Recess” Committee in 1896, 
This Committee consisted of some twenty-two members com- 
prising men of all shades of political opinion, and it met under 
the chairmanship of Mr. (now Sir) Horace Plunkett. Ulster was 
represented on this Committee by a number of its prominent men, 
amongst them being the late Sir James Musgrave, Bart., the Right 
‘Hon. Thomas Andrews, the Right Hon. Thomas Sinclair, and 
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others. Without doubt the progressive condition of technical 
instruction in Ireland to-day is due to the labours of that Com- 
mittee. The Agricultural and Technical Instruction Act became 
operative in April, rg00. In that year the total Government 
grant to Ireland for science and art instruction was but a little over 
43,000. In the year 1909-10, the last year for which official 
returns are available, these grants had risen to £22,500. In the 
session 1902-3, the second year of the Department’s operations, the 
total amount expended by technical instruction committees was 
477,000; in the year 1909-10 this amount had advanced to 
#£141,000. In the year 1902 4,013 students presented themselves 
for examination at the science and art examinations ; in the year 
1909 6,142 students presented themselves. In the year tgo1 289 
students were presented for examination in technological subjects, 
whilst in the year 1909 907 were presented. But in this con- 
nection the most striking figures are that the percentage of 
students who passed the technological examinations in 1901 was 
36°2, whereas it was 56 percent. in 1909. No stronger testimony 
could be given to the increased and still increasing efficiency of 
the instruction given in the technical schools. As regards Belfast 
in the year 1900, the actual institutions in existence were the 
Working Men’s Institute, the Hastings Street School, the Govern- 
ment School of Art, and the Model School classes, numbering 
amongst them certainly not more than 800 students all told. 
Nevertheless good work was done, and, having regard to the 
conditions, the committees of these institutions accomplished 
wonders. The Corporation of Belfast was amongst the first of the 
local authorities to adopt the Act of 1899, and in the year 1900 a 
committee was formed called the Library and Technical Instruction 
Committee, with Alderman Sir James Henderson as its chairman. 
Pioneer lectures were arranged by the Department, and were 
given in various centres in Belfast under the auspices of the 
Committee. The next step was to arrange for the incorporation 
of the beforementioned institutions in the local scheme, and this 
was carried out in the early part of the year rgor. The Com- 
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mittee next proceeded to make plans for establishing a range of 
evening classes. The buildings occupied by the institutions which 
have been merged in the Corporation Scheme were utilized, and 
other temporary premises were secured in various parts of the city, 
ten buildings being provided in all. Early in September of the 
year rgo1 the first prospectus of the Municipal Technical 
Institute was issued, and shortly afterwards the classes were 
opened. Before the end of the first session over 3,000 individual 
students had enrolled. The programme of instruction at 
present in operation in the Institute includes a day division 
and an evening division, and the classes are grouped in a 
preparatory section and introductory section, and into the depart- 
ments of mathematics, mechanical engineering, naval archi- 
tecture, physics and electrical engineering, the building and 
furnishing trades, textile industries, pure and applied chemistry, 
natural science, commerce, the printing trades, miscellaneous 
trades and industries, women’s work (a department of import- 
ance), and the school of art; whilst there is a day trade prepara- 
tory school and a day technical course, as well as provision for 
physical training. ‘The success of the trade preparatory school 
can be judged from the fact that the demand from employers for 
boys trained in this school is much in excess of the number of 
boys available annually, and greatly to the regret of the Institute 
authorities many excellent situations which are offered cannot be 
filled. At the present time, although there were still five months 
of the present session to run, the number of individual students 
enrolled is 5,913, and it is important to note that these are not 
all children, but persons of ages ranging from fourteen years to 
sixty years. When the Corporation adopted the Technical 
Instruction Act it possessed neither buildings nor equipment, 
To-day it owns a building worth £110,0c0, that building contain- 
ing equipment valued at £50,000 or a property whose total value 
is £160,000 ‘The technical instruction scheme is exercising a 
very marked effect on other branches of education. It is, for 
example, reacting on the national and secondary schools in the 
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following, amongst other ways: —National (and secondary) school 
teachers attend art classes in which they are given instruction in 
those branches of art which they can apply practically in teaching 
the children in their schools. Again, classes are held in experi 
mental science, in which teachers obtain instruction which they 
can utilize in training their pupils in the elements of science. 
Further, a most important extension of the work of the Institute 
is that which provides for the training of women national school 
teachers in domestic science—this including cooking and laundry 
work—so that the teachers in turn can undertake the training of 
the girls in the elementary schools. The Corporation, under its 
technical instruction scheme, has included the establishment of a 
public textile testing house, this work having been undertaken in 
response to the strongly-expressed desire of the textile trades of 
Belfast and district. Moreover, a scheme has been adopted 
rendering possible a co-operation of effort between the Queen’s 
University and the Municipal Technical Institute, a scheme well 
calculated to ensure the highest efficiency in the realms of higher 
education, securing this result with the utmost economy of 
educational effort and of money. The proposals which have now 
been approved by the Senate of the University, as well as by the 
Corporation constitute one of the most important and most 
fruitful educational steps taken in Belfast since the Technical 
Instruction Act was adopted. 

Mr. J. M. Frnnecan, B.Sc., in proposing a vote of thanks to 
the lecturer, said there were formerly a great number of people in 
Belfast who required to be converted to the advantages of 
technical instruction, but a) change had taken place, and Mr. 
Forth deserved of Belfast gratitude and praise for the Herculean 
work he had accomphshed. 

Mr. Basi WILSON seconded the motion, which was passed 
by acclamation, and the proceedings concluded, 


14th March, 1071. 


Sir Joun W. Byers, M.D., President, in the Chair 


SOME THEORIES OF GENIUS. 
By Mr... Le Smmwarnes.A., D:Pr. 


(Abstract). 


The PRESIDENT said they were to have the privilege that 
evening of hearing two papers dealing with subjects of a philo- 
sophical and natural history nature, for the discussion of which 
that old Belfast Society had been established ninety years ago. 
The lecturers were distinguished teachers of the University. Mr. 
Balfour-Browne came amongst them with very strong recom- 
mendations from the University of Oxford, while Dr. Herbert 
Stewart was a North of Ireland man—one of themselves—who, 
after a briiliant career at Queen’s College, had added to his 
reputation by his achievements at Oxford. Mr. Balfour-Browne’s 
address would be of interest for its own sake, and it would 
demonstrate the educational value of the careful scientific observa- 
tion of facts. The study of the habits of the lower types of animal 
and vegetable life had of late received a new impetus from their 
close relationship with the dissemination of disease, as in the case 
of the ordinary house fly, the mosquito, the rat, and the tsetse fly, 
which conveyed the organism which gave rise to the deadly 
sleeping sickness. He was looking forward with great pleasure 
to hear Dr. Stewart bringing before them the latest theories as to 
that highest form of mental gift or ability, which was bestowed, 
not acquired, which was independent of tuition, and which 
generally imported something inventive or creative. No doubt 
‘many men of genius had what Carlyle in his ‘“ Frederick the 
Great” called the “transcendent capacity of taking trouble first of 
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all,” of whom Charles Darwin was a marked example, but they had 
an innate and original gift beyond what might be cultivated by 
education and study—just that something which distinguished the 
orator from the most polished of speakers. It was such a gift that 
enabled Burns to associate with a part of Scotland the realistic 
creations of his poetic fancy ; that was shown in ‘A Midsummer 
Night’s Dream,” that marvellous fairy-drama of Shakespeare ; that 
was exhibited in Rembrandt’s famous “ Landscape with a Wind- 
mill ;’ that enabled Sir Isaac Newton to discover the law of 
gravitation ; and that made Napolecn for a time the terror of 
Europe. It was said by a certain modern school, of which 
Lombroso was the chief exponent, that genius was a form of 
mental derangement, but would anyone say that Burns, Shake- 
speare, Rembrant, Newton, or Napoleon showed any form of 
insanity ? He (Sir John) feared that their views as to what genius 
was due to were still mere speculations or theories, but, considering 
the tremendous advances that the science of medicine was making, 
the anatomists and physiologists of the future might in time be 
able to tell them in what respect the brains of men of genius 
differed—in regard to structure and function—from those of their 
less gifted fellow-beings, and then they would have some physical 
basis as a characteristic underlying what they styled genius. 

Dr. STEWART, in the course of his lecture, said there was some- 
thing paradoxical in proposing to theorise about genius. To 
explain was to bring in rules, but a genius would not be a genius if 
he could be accounted for. ‘Talent was a thing they could under- 
stand, and the difference between less and more was one of degree. 
Another way to put it was that the guif between talent and genius 
was one that could in no way whatever be bridged, or even 
reduced. What right had they to assume that genius was a 
generic thing? He suspected that their distrust of anything that 
purported to explain genius was the feeling that the explanation of 
genius was as impossible as the manufacture of the philosopher’s 
stone. Let them therefore look on the unique fact of the existence 
of genius as a challenge to the pyschologist. Genius seemed to fall 
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roughly into types. When they thought of the genius of intellect 
they had the reasoning faculty strongly in evidence, coupled with 
enormous exaltation. There was also the genius of feeling, and 
the great genius of every form of art. But there was another type 
that stirred the world as often as it appeared, and, considered 
from the psychological point of view, this type was the most 
extraordinary and fascinating of the three. That was the type 
described as the overmastering power of a strong personality, seen 
in Mahomet, Julius Cesar, Oliver Cromwell, and other leaders of 
men—the genius of will, deficient perhaps in the reasoning faculty, 
but incomparable in driving power. It was now tolerably certain 
that the pre-eminent faculty when it once appeared was. fairly 
certain to reappear, and the inference seemed reasonable that 
parentage was in some way accountable for the phenomenon. 
Statistical information went to show that if genius was a /usus 
nature, it tended to reproduce itself. Having dealt in detail with 
Lombroso’s extensive and minute investigations, the lecturer said 
any argument that rested on empirical facts was liable to error. 
The second theory as to the origin of genius was one of the most 
ambitious in the whole range of modern psychology, that of 
Frederick Myers. His theory was that genius was the result of 
sub-concious mental activity. It was the theory that the con- 
scious waking experience of man was but a fragment of his 
personality. There was in each one of us enormous mental 
reserves that never rose into utility, and to this theory, with certain 
limitations, he (the lecturer) thought there was no adequate or 
intelligible reply. It showed that a man of genius could call upon 
reserves of mental energy which existed in everyone, but which 
the ordinary individual could not bring into operation. It was 
the theory of the sub-liminal and the super-liminal region of the 
mind, genius alone having access to the former. If Myers were 
right, the normal state of the ordinary type was a state of pro- 
foundly dissociated personality, for by far the larger region of the 
mind was permanently inaccessible to our reach. And those rare 
' cases which were called genius were so far from being morbid that 
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they were in the highest degree healthy types, for they restored the 
broken unity of the whole man. 


Mr. BaLrour-BRownE then proceeded with his lectures, in 
which he gave an interesting description of the groups of water- 
beetles known as dytiscus and hydrophilus, pointing out the 
differences and characteristics of each. The lecture was illustrated 
by a series of special lantern slides. 


On the motion of Mr. HENry RIDDELL, M.E., seconded by 
G. H. WHEELER, a hearty vote of thanks was passed to the 
lecturers, and the meeting concluded. 


IIth April, rorr. 


Str Joun W. Byers, M.D., President, in the Chair. 


“THE HUNGARIAN “SLAVS.” 


SLOVAKS AND THEIR ART. 


By Dr. SETon-WATSON. 


( Abstract. ) 


THE CHAIRMAN said one of the special features of the 
Natural History and Philosophical Society was the means it 
afforded for bringing before the members and the public—from 
time to time—subjects out of the ordinary course—by those who, 
from their specialized knowledge, were really authorities upon 
such topics, That night they would have a unique example of 
what he had said, for they were to listen to a lecture on “ Peasant 
Art and Costume in North Hungary,” as exhibited by the 
Slovaks, a pastoral and peaceful race of people who lived mostly 
in the northernmost counties of Hungary. Dr. Seton-Watson, 
who most kindly came to address them on that occasion, had not 
only thoroughly studied the Slovaks, but his monograph ‘Racial 
Problems in Hungary - a History of the Slovaks,” embodying the 
results of his personal observations, constituted him one of the 
very highest authorities on their art, poetry, and music ; while, in 
order to still further educate his fellow-countrymen, he had got up 
an exhibition of Slovak art—comprising pictures, sculpture, 
embroidery, and vestments—in the Dore Galleries, London. 
The lecture was to be fully illustrated, and he would like to call 
attention to some striking slides which were specially prepared for 
Dr. Seton-Watson from photographs taken after the three-colour 
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process by Baron Schlippenbach, a distinguished German art 
critic, who had himself lived for a time among the Slovaks. In 
the name of all those present he welcomed Dr. Seton-Watson on 
that his first visit to Ireland. 

Dr. S—ETON-WaTSON said, in coming before them to lecture 
on the Slovaks and Slovak art, he felt the race was so little known 
in this country that he should explain who the people were. The 
Slovak race was one of the smallest in all Europe, numbering 
two and a half million in Austria-Hungary. It was a Slav race, 
related to the Russians and the Poles; but counting as its nearest 
kinsmen the Bohemians. They resided in the mountainous 
country to the North of Hungary, and overflowed across the 
Austrian frontier into Moravia. It was that latter portion that 
was ahead of all the other in art. The reason why the Moravian 
Slovaks led in art was due to political causes. He did not desire 
to discuss politics, for if he were to touch on them he would 
have many disagreeable and well nigh incredible facts to tell them. 
However, he would content himself by saying that the Slovaks 
were most unhappily situated in their own country, and also that 
the Austrians, if behind the Hungarians in some respects, were 
far ahead of them in everything concerned with the treatment of 
smaller races, and in the qualities that made a State great. 
However, despite their circumstances, the Slovaks had been 
blessed with a keen artistic sense, and if their art was, as a critic 
had said, art in the making it was exceptionally interesting. The 
Slovaks were a pastoral people, but a good proportion earned 
their living as raftsmen, and they produced a big tribe of pedlars 
who wandered all over Eastern and Central Europe As to art, 
the Slovaks carried out the dictum of Ruskin and William Morris, 
that it should not be a thing apart; they applied decorative 
designs not only to their houses, but to the very dishes from which 
they ate, their knives and forks, clothes, whips, and even agricul- 
tural implements. Their decorative art was fostered by the 
patriarchal life which they led, but though these conditions were 
now disappearing the art itself had survived. The lecturer then 
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showed a series of slides to illustrate the external and internal 
decoration designed and carried out on their houses by the 
peasants themselves. The women were responsible for most of 
the decoration in the cottages, using colour in a fashion strange 
to our eyes, but often with very happy effect. The home indus- 
tries were mainly carried out by the men, who were adepts at 
carving, pokerwork, and pottery. They were extraordinarily fond 
of decorating their costumes, of which some delightful specimens 
were exhibited, including elaborate lace embroidery and 
needlework. 


Mr. J. R. FIsHER, in proposing a vote of thanks to the 
lecturer, said they were deeply indebted to Dr. Seton-Watson for 
the glimpse he had given them of one of the most beautiful 
corners of Europe. The Slavs, who were the largest race in 
Europe, numbering at the present time about 130 millions, 
complained that they were shut off from the rest of the Continent 
by a German screen, that we knew nothing of their language cr 
of their minds. Yet they were making remarkable progress in 
industry, and they were possessed of fine artistic instincts, as was 
shown by what they had done in applied art, painting, and also in 
music. . They were a kindly and sympathetic people, and it was 
shameful that the Hungarians, whose own struggle for liberty had 
aroused so much sympathy, should have shown so little regard 
for the Slavonic peoples under their rule. For all these reasons 
Dr. Seton-Watson’s self-appointed task of interpreting these races 
to English-speaking peoples was one that deserved the highest 


praise. 


Mr. GARRETT NAGLE, R.M., in seconding, said Dr. Seton- 
Watson’s lecture had aroused intense interest, both from its 
exquisite slides and the glimpse into the lives of the Slovaks 
which he had given them. He had opened their eyes to a new 
land, and some of them when holiday-time came round should 
turn their thoughts to that “ terra-incognito” of which they had 


heard that evening. 
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The vote of thanks having been passed by acclamation, 


THE CHAIRMAN, in conveying the vote of thanks, said the 
North of Ireland had a certain association with the land described 
by the lecturer, for near Ballymena and in County Down they 
had settlers from Moravia. 


THE LECTURER having briefly replied, 


The proceedings terminated. 


ANNUAL REPORT, 1910-11. 


The annual meeting of the shareholders was held on 25th 
November, rgi1, in the Belfast Museum, College Square North. 
Professor Sir John Byers, M.D, (president), occupied the chair, and 
there were also present :—The Right Hon. Robert Young, J.P. ; 
Sir James Henderson, D.L. ; Sir Charles Brett, the Vice-Chancellor 
of Queen’s, University (Rev. Dr: Hamilton); Professor). =A. 
Lindsay, M.D. ; Professor Symington, F.R.S.; Professor Sinclair, 
M.D. ; Messrs. T. F. Shillington, J.P. ; Joseph R. Fisher, barrister- 
at-law ; William Gray, M.R.I.A.; J. M. Finnegan, B.A., B.Sc. ; 
John Smith, M.A.; Henry Riddell, M.E.; W. Swanston, John 
Horner, Granby Higginbotham, J. J. Andrew, E. J. Elliott, R. A. 
Kyle, W. Armstrong, Joseph Wright, J. E. Magill, W. Faren, and 
R. M. Young, J.P. (hon. secretary). Apologies for absence were 
received from Sir Otto Jaffe, J.P. ; Professor Sir William Whitla, 
M.D.; Rev. William Park, Professor Gregg Wilson, D.Sc.; Mr. 
W. H. M‘Laughlin, J.P., and Mr. Robert Patterson, F.L.S. 

Mr. Ropert M. Younc, B.A., M.R.I.A. (hon. secretary), read 
the annual report as follows:—The Council of the Belfast 
Natural History and Philosophical Society desire to submit their 
report ot the working of the Society during the past year. The 
winter session was opened in the Museum on 16th November, 
when a lecture was kindly delivered by Mr. Ernest Normand, 
London, on the subject, ‘‘ A Plea for Art.” The second meeting 
was held on 13th December, when Professor F. M. Powicke, M.A, 
kindly lectured on “ Some Characteristics of Medieval Chronicles,” 
and Mr. J. M, Finnegan, B.A, B.Sc., secretary Queen’s Univer- 
sity, Belfast, submitted his report as delegate to the British 
. Association. The third meeting took place on roth January, 
191, when an illustrated lecture entitled “ Life in Nubia, Ancient 
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and Modern,” was kindly given by Professor Elliott Smith, F.R.S., 
Victoria University, Manchester. The fourth meeting was held 
on 15th February. when Mr. Francis C. Forth, principal of the 
Municipal Technical Institute, delivered an illustrated lecture 
on ‘A Decade of Technical Instruction in Ireland, with special 
reference to Belfast.” The fifth meeting was held on 14th 
March, when two papers were read---(t) ““Some Theories of 
Genius,” by Mr. H. L. Stewart, M.A. (Oxon.), Ph. D_; (2) “Some 
Facts in the Life History of a Water Beetle,” by Mr. Frank 
Balfour-bBrowne, M.A., F.R.S.E., illustrated by lantern slides 
The sixth meeting, on rith April, was devoted to a popular 
illustrated lecture kindly given by Mr. R. W. Seton-Watson, 
M.A., D.Litt. (Oxon); subject, ‘Peasant Art and Costume 
in North Hungary.” The attendance of the members and 
general public at these meetings was gratifying, as showing 
the interest taken in the various subjects. Your Society has 
to deplore the Joss of three esteemed members, who have 
passed away since the last annual meeting — Messrs. A. 
MacLaine, J.P.; Richard Patterson, J.P., and John Carson—all 
of whom took an active interest in its welfare for many years. 
Your Council are glad to inform the Society that the various 
collections conveyed by deed of gift to the Belfast Corporation in 
July, 1910, are in process of being thoroughly catalogued and 
classified in a scientific manner. Some of the objects of special 
interest are on view in the Municipal Art Gallery. Our late 
esteemed Curator, Mr. Samuel A. Stewart, bequeathed to the 
Society a number of valuable scientific books, including forty 
volumes of the “Journal of Botany” and a set of the Belfast 
Naturalists’ Field Club reports and proceedings. ‘These have 
been added to the library. A list of the numerous publications 
received in exchange from home and foreign learned societies will 
be printed with the present, report. During the past season Mr. 
George Donaldson continued to iender valuable clerical assist- 
ance. Since the termination of our official year their Majesties 
King George V. and Queen Mary visited Ireland, and your 
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Council presented a loyal address from the Society on 1oth July, 
which was graciously acknowledged.” 

Mr. Joon Horner (hon. treasurer) reported that they began 
the year with a debit balance of £76 15s 8d, but this had now 
been reduced to £7 4s od. 

THE CHAIRMAN, in moving the adoption of the report and 
statement of accounts, said they showed that the Belfast Natural 
History and Philosophical Society was now, as in the past, dis- 
charging a most useful function in Belfast. They had unfor- 
tunately to deplore the loss by death of three members—Mr. John 
Carson, who for many years was a regular attendant at their 
meetings ; Mr. Alexander MacLaine, who for long occupied an 
important place in the industrial life of the city ; and Mr. Richard 
Patterson, an honoured citizen of Belfast, who was one of a 
remarkable Ulster family which had taken a most praiseworthy 
share in maintaining the reputation of the North of Ireland in 
such diverse subjects as art, science, philology, antiquities, and 
folk-lore. Mr. Robert Patterson, F.R.S., the author of ‘‘ Zoology 
for Schools,” was one of those distinguished men who in 1821 
founded the Natural History and Philosophical Society, and both 
’ he himself and two of his sons, Sir Robert L. Patterson, F.L.S., 

and Mr..W. H. Patterson, M.R.I.A., were presidents, and now 
his grandson, Mr. Robert Patterson, F.L.S. (son of the late Mr, 
Richard Patterson), a man of the keenest scientific instincts, as 
his weekly ‘‘ Nature Notes and Queries” showed, was about to 
continue the hereditary connection of the family with the Society 
by becoming their new hon. secretary. He (the Chairman) 
would like to draw special attention to the very full and perfect 
way in which the various collections conveyed by deed of gift to 
the Belfast Corporation last year were being catalogued by Mr. J. 
A. S. Stendall, assistant curator of the Public Museum and Art 
Gallery. After thanking the members of the Belfast Press for the 
manner in which they had reported their meetings, the Chairman 
said the Society was deeply indebted to Mr. R. M. Young, their 
very efficient hon. secretary, and to Mr. John Horner, their able 
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treasurer, to whose watchful care since 1904 was due the present 
very satisfactory condition of their finances. In conclusion, Sir 
John Byers said now that his term of office was at an end, he 
wished to thank very warmly all the members for the kindness and 
consideration they had invariably shown him during the three 
years he had been president of the Natural History and Philo- 
sophical Society. Apart altogether from the personal distinction 
of having been the president of one of the oldest of their Belfast 
societies for such a lengthened period, he (Sir John) would always 
recollect with unfeigned pleasure and satisfaction that during his 
term of office, thanks largely to the unceasing efforts of their 
friends, Mr. R. M. Young and Mr. John Horner, the arrangement 
with the Corporation of the City of Belfast had been finally 
completed, one of the practical results of which he hoped to live 
to see in the new and, he was sure, beautiful City Museum and 
Art Gallery which was to be erected upon a site selected in 
Botanic Park, and which would be, he was certain, of such 
incalculable educational value to the people of Belfast and the 
North of Ireland. 

Sir JAMES HENDERSON, in seconding the motion, said he was 
obliged to the CHAIRMAN for the reference he had made to the 
Library and Technical Instruction Committee, who in regard to 
the transfer of the Society’s collection to the Corporation had been 
anxious to have the negotiations brought to a a successful termina- 
tion. He thought everything in reference to this movement had 
been well done, and when they had their new municipal art gallery 
and museum he believed the members of the Natural History and 
Philsophical Society would be proud to see their collection on 
exhibition within its walls. He was glad to know that the Society 
was still continuing its useful career, and so far as the new art 
gallery and museum was concerned he could assure them that the 
members of the Library and Technical Instruction Cowmittee 
would do their utmost to make it a credit to the city. 

The Vick-CHANCELLOR of Queen’s University, in moving the 
re-election of Sir John Byers, Messrs. S. F. Milligan, R. Patterson, 
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W. Swanston, and Nevin H. Foster as members of the Council, 
said he was glad to think that the Society had done such excellent 
work during last session, and there could be no doubt that its 
success was largely due to the efforts of the gentlemen comprising 
the Council. Notwithstanding the change that was contemplated 
in the transfer of the collection of their Museum to the Corpora- 
tion—a transfer of which he entirely approved—they all hoped 
that the Society would continue its good progress, and that under 
the new conditions it would become even stronger and more 
influential than it had been in the past. | 

Mr. WILLIAM Gray, who seconded the motion, said he joined 
with the Vice-Chancellor in congratulating the Society and the 
Corporation on the transfer of the collection in the College Square 
North Museum. He (the speaker) was one of the first to propose 
the transfer, and he was quite sure that the change would prove of 
immense benefit to the city. 

The motion was carried. 

Sir CHARLES Brett said he had the greatest possible pleasure 
in proposing that the best thanks of the Society be given to Sir 
John Byers for the manner in which he had discharged the duties 
of president. He said he knew how difficult it was for a busy 
man like Sir John to tear himself away from his professional work; 
but, dispite this, his attendance at the meetings held under the 
auspices of the Society had been very regular, and he had also 
taken a practical part in the management of its affairs. Sir Charles 
added that he was one of the oldest members of the Society, and 
he therefore heard with pleasure of the satisfactory position which 
it occupied. 

Mr. J. R. FisHErR, in seconding the motion, said it was no 
small achievement to be able to celebrate such a long series of 
distinguished men, who had kept the torch of learning and culture 
alight in the city of Belfast. They had had some of the most 
distinguished men taking part in the work of that Society, but 
there had been no more efficient, no more courteous, no more 
popular in all the list of presidents than Sir John Byers. Belfast 
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owed a great deal to a society like theirs. It meant an immense 
amount of work to keep up all the lectures and to give the 
necessary time and care to the Museum collections. He hoped in 
handing over the specimens the Society would not cease to 
exist, but would continue its work of enlightenment with increased 
efficiency. 

The motion was passed with acclamaticn. 

The CHAIRMAN, in reponding, said it had been a pleasure to 
him to preside at their meetings and to do what he could to help 
on the work of the Society. As to the question of the continuance 
of the Society, he would like it to be clearly understood that the 
transfer of their collection to the Corporation would not interfere 
with the work of the organization. As a matter of fact they hoped 
to have some arrangement which would enable them to do even 
better in the future, because their income would perhaps increase, 
and that would enable them to bring more distinguished lecturers 
to the city. He hoped that in the new Museum a hall would be 
provided for the purpose of meetings. In handing over their 
specimens to the Corporation they believed that the collection 
would be better looked after by the Corporation, and that it would 
be of more value to the public. 


THE HUNORARY SECRETARY’S WORK. 
INTERESTING PRESENTATION. 


A very pleasing ceremony followed the ordinary business. 
This took the form of a presentation to Mr. R. M. Young, J.P., of 
a portrait in oils of his esteemed father, the Right Hon. Robert 
Young. This gift, which was presented by the Chairman on 
behalf of the members of the Society, was to mark in some degree 
their appreciation of the efficient and continuous manner in which 
Mr. Young discharged the duties of hon. secretary for the past 
quarter of a century. The portrait is a faithful one, and only 
what one would expect from Miss Henrietta Rae (Mrs. Ernest 
Normand), the painter. Several ladies, including Mrs. Normand, 
were present at the interesting proceedings. 
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The CHAIRMAN, in making the presentation, said he had been 
deputed in the name and on behalf of the members to pay a slight 
compliment to Mr. R. M. Young, who since 1885, a period of 
twenty-six years, had acted as hon. secretary of the Natural History 
and Philosophical Society. They felt that his valued services, 
given to the Society all these years, deserved some recognition 
from them, and they were sure no honour would be more grate- 
fully accepted by him than a portrait of his revered father, one of 
the most venerated and respected of their fellow-citizens, who had 
received from his Sovereign the high distinction of being made a 
member of the Privy Council, and who, as an indication of his 
varied and cultivated gifts, had occupied the presidentship of that 
Society as well as of the Belfast Literary Society, and who was still 
chairman of Belfast(Linen Hall) Library. They all rejoiced that the 
Right Hon. Robert Young was present on that occasion, and that, 
notwithstanding his eighty-nine years, he was still in the possession 
of such physical and mental vigour. As they all knew, one of the 
special features of their Society was the discussion of the latest 
scientific discoveries, especially in their practical and utilitarian 
bearings, and it was worth noting that during the time Mr. R. M. 
Young was secretary that such subjects as the phonograph, wireless 
telegraphy, and horseless carriages were first brought under the 
notice, in a public society, of the people of Belfast. Further, it 
was during Mr. Young’s period of office that, in 1891, the Society 
obtained their scheme from the Educational Endowment Com- 
missioners, which enabled them to transfer their Museum collec- 
tions, through the Library and Technical Instructien Committee, 
to the Belfast Corporation. Mr. R. M. Young was an ideal 
secretary in such a society as theirs, being a man of most diverse 
artistic, historical, and antiquarian tastes, as his edition of “‘ The 
Town Book of the Corporation of Belfast (1613-1816),” his 
“Ulster in ’98,” his “‘ Historical Collections Relative to Old 
Belfast,” and his “ Belfast and the Prevince of Ulster in the 
Twentieth Century ” all showed. - Sir John Byers, in conclusion, 
' said that to him personally it was a great pleasure to take part in 
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such a p!easant function, for his friendship with Mr. Young began 
during his college days, and had continued without a break ever 
since. In now presenting, on behalf of the members of the 
Belfast Natural History and Philosophical Society, the picture of 
his father to Mr. Young, he (Sir John) would like in the name of 
each subscriber to thank very warmly Mrs. Normand for the 
beautiful painting she had given them, which in every respect was 
amost excellent piece of work, and which was well worthy of her 
widely-recognized reputation as one of the most gifted artists of 
the present day. 


THE CHAIRMAN then unveiled the portrait amid applause. 
Mr. Young is shown sitting in a thoughtful mood, with clasped 
hands, before a vase of flowers. The kindly and cultured 
features are admirably brought out, and there is an ease about the 
entire painting which is delightful. There are attractions in the 
background such as an open window, plush curtains, and an 
avenue of trees. Ona plate attached to a massive gilt frame the 
following inscription has been engraved :—‘‘ Right Honourable 
Robert Young, president of Belfast Natural History and Philo- 
sophical Society, 1877-9. Presented by the members to his son, 
Robert M. Young, honorary secretary 1885-1911.” 


Mr. Younc’s REPLY. 


Mr. R. M. Younc, in accepting the portrait, said he was 
quite overwhelmed by the kindly way in which the Chairman had 
referred to his services on behalf of the Society. During the 
time he had been their secretary the Council of the Society had 
always been mosi ready and eager to give him all the assistance 
in their power, and this had made his duties comparatively light. 
Anything he had done for the organization was a mere nothing 
compared with what he would have liked to do. He was greatly 
touched by the form which the presentation had taken because 
of the deep affection which he had for his father, and this portrait 
would convey to all who might see it a faithful idea of the man 
as he actually was. His father had had a long connection with 
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the Natural History and Philosophical Society. He read his 
first paper before the members in 1853 and he had contributed 
several other papers since that time. Sir Charles Brett had stated 
that he was an old member of the Society, but his (the speaker’s) 
father had an even longer record. ‘They had had a succession of 
brilliant men as their Presidents since he (the speaker) took office 
in 1885, but none of them had done more to strengthen the 
prestige and the position of the Society than Sir John Byers, 
They had also been fortunate in their treasurers, and he wanted 
to take that opportunity of acknowledging their indebtedness to 
Mr. John Horner, who at present occupied the position. Had it 
not been for his efforts the Society would not have been in such a 
satisfactory financial position as it now was. Mr. Homer had 
done so well that in future they would be able to carry on their 
operations in a manner that had not been possible in the past. 
Concluding, Mr. Young said he was greatly obliged to all the 
subscribers to the presentation fund, and he wished to thank them 
most sincerely for the compliment they had paid him. 


THE RicHt Hon. Rospert Younc, who was cordially received, 
also expressed his thanks, and said the sittings he had given to 
Mrs. Normand had been very interesting, He was glad to learn 
that the prospects of the Natural History and Philosophical 
Society were so bright. It seemed to be well organized, and with 
a man like his friend Mr. Horner managing their finances he had 
not the slightest doubt but that it would have a brilliant future. 


The formal proceedings then terminated. 


Subsequently the members and visitors were entertained at 
afternoon tea by Mr. and Mrs. R. M. Younc, the catering being 
carried out to the satisfaction of all present by Messrs. Thompson 
(Belfast), Ltd., under the personal supervision of Mr. Donnelly, 
manager of the firm, 
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A meeting of the Council of the Society was held after 
the annual meeting, and the following were then elected 
office-bearers for the year t1g11-12:—President, Professor J. 
A. Lindsay, M.A., M.D.; Vice-Presidents, Sir James Hender- 
son, D.L., M.A.; Messrs. Robert Patterson, F.L.S., William 
Swanston and R. M. Young, B.A., J.P.; Hon, Treasurer, Mr. 
Henry Riddell, M.E.; Hon. Librarian, Mr. John Horner; Hon. 
Secretary, Mr. Robert Patterson. 
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EXCHANGES. 


ADELAIDE.—Transactions of the Royal Society of South Australia, 
ALBANY —Annual Report of New York State Museum. 
ANN-ARBOR—Michigan Academy of Sciences. 
Austin.—Transactions of the Texas Academy of Science. 
BasEL.—Verhandlungen der Naturforschenden Gesellschaft in 
Basel. 
BEtrast.—Report and Proceedings of the Belfast Naturalist 
Field Club. 
Bercen.—Bergens Museums Aarbog and Crustacea of Norway. 
BERKELEY.— University of California. 
BIRMINGHAM.—Natural History and Philosophical Society. 
A Midland Institute Scientific Society. 
Botocna.—Rendiconto della R. Accademia dell’ Instituto di 
Bologna. 
Boston.—Boston Society of Natural History. 
BouLver.—University of Colorado College Studies. 
BREMEN.—Abhandlungen vom Naturwissenschaftlichen Verein 
zu Bremen. 
BRESLAU.—Zeitschrift fiir Entomologie vom Verein fiir Schles 
sicke Insektenkunde. 
BriGHTON.—Annual Report of Brighton and Hove Natural 
History and Philosophical Society. 
BrisBANE.—Annals of the Queensland Museum. 
BrooKiyn.—Science Bulletin of Brooklyn Institute of Arts and 
Sciences. 
BrussELs.—-Bulletin de la Société Royale de Botanique. 
Annales de la Société Royale Zoologique et Molaco- 
logique de Belgique. 

" Annales de la Seciété Entomologique de Belgique. 
Burnos Ayres.—Anales des Museo Nacional de Buenos Aires. 
BurraLo.—Bulletin of Buffalo Society of Natural Sciences. 
Catcutra.—Records of the Geological Survey of India. 

Memoirs of the Department of Agriculture in India. 
Botanical Series and Entomological Series, also the 
Agricultural Journal of India, 


” 
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CAMBRIDGE.—Proceedings of Cambridge Philosophical Society. 
CAMBRIDGE, Mass.—Bulletin of the Museum of Comparative 
Zoology, also Curator’s Report. 
CarpiFF.—Transactions of the Cardiff Naturalists’ Society. 
CarpirFr.—Report of the Welsh Museum of Natural History. 
CassELL.—Abhandlungen des Vereins fur Naturkunde zu Kassel. 
Cuicaco.—Academy of Sciences. 
4 Field Museum of Natural History. 
CHRISTIANIA. — Forkandlinger 1 Videnskabs-Selskabet i Chris- 
tiania. 
CincINNATI,—Bulletin of the Lloyd Library. 
CommMBRA PoRTUGAL.—Scientific Academy of Coimbra University. 
CoLoRADO SpriINGs.—Colorado College Studies, also Science 
series and Engineering series. 
Cotumpus.—Ohio State University. 
COPENHAGEN. — Academy of Science and Arts. 
Dantzic.—Schriften der Naturforschenden Gelleschaft in Danzig: 
DaveENnport.—Proceedings of the Davenport Academy of 
Sciences. 
DrESDEN.—Jahresbericht der Gesellschaft fiir Natur und Heil- 
kunde in Dresden. 
Dus.iin.—Scientific Transactions of the Royal Dublin Society, 
also Scientific Proceedings and Economic Proceedings. 
a Royal Society of Antiquaries of Ireland. 
‘i Royal Zoological Society of Ireland. 
ms The National Library. 
EDINBURGH.—Transactions of the Botanical Society of Edin- 
burgh. 
35 Proceedings of fhe Royal Society of Edinburgh. 
ve Proceedings of the Royal Physical Society. 
EmpEN.—Jahresbericht der Naturforschenden Gesellschaft in 
Emden. 
Genoa.—Rivista Ligure di Scienze, Letture, ed Arti. 
GressEN.—Bericht der Oberhessischen Gesellschaft ftir Natur und 
Heilkunde zu Giessen, 


Exchanges. AL 


Giascow —Proceedings of the Royal Philosophical Society. 
4 Geological Society of Glasgow. 
Gor.itz.—Abhandlungen der Naturforschenden Gesellschaft zu 
Gorlitz. 
Ha.irax.—Nova-Scotian Institute of Science. 
Hamepurc.—Verhandlungen des Naturwissenschaftlichen Vereins 
in Hamburg. 
IcLo.—Jahrbuch des Ungarischen Karpathen Vereines. 
INDIANAPOLIS.—Proceedings of the Indiana Academy of 
Sciences. 
Kansas.— University of Kansas, 
Kuarkorr.—Transactions of the Society for Physico Chimiques 
of Kharkoff University. 
Kierr.—Memoirs of the Society of Naturalists of Kieff. 
LausaNnNnE.—Bulletin de Société des Vaudoise des Sciences 
Naturelles. 
LAWRENCE.—Science Bulletin of the University of Kansas. 
Lreps.—Annual Report, Philosophical and Literary Society. 
Leipsic.—Sitzungberichte des Naturforschenden Gesellschaft vu 
Leipzig. 
Lima.—Boletin del Cuerpo de Ingenieros de Minas del Peru. 
Lonpon.—Report of the 76th Meeting of the British Association, 
also Report of the Corresponding Societies’ Committee. 
- Quarterly } Journal of the Geological Society of 
London. 
> Journal of the Royal Microscopical Society. 
a Transactions of the Zoological Society of London. 
- Memoirs of the Astronomical Society. 
i; Guide Books, British Museum (Natural History). 
a The Patent Office Library. 
Manison. — Bulletin and Maps of the Geological and Natural 
History Survey of Wisconsin. 
Mapras.—Bulletin of the Madras Government Museum. 
MANCHESTER.—Journal of the Manchester Geographical Society. 
MELBOURNE.—Proceedings of the Royal Society of Victoria. 
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Mexico.—Boletin Mensual del Observatoria Meteorologico 
Magnetico Central de Mexico, also Anuaria. 
xy Boletin de Instituto Geologico de Mexico. 
MiLWAUKEE.— Bulletin of the Wisconsin Natural History Society. 
MINNEAPOLIS.—Bulletin of the Minnesota Academy of Natural 
Sciences. 
MissouLa.— Bulletin of the University of Montana. 
MoNTEVIDEO.—Anales del Museo Nacional de Montevideo. 
MONTREAL.—Reports and Maps, Geological and Natural History 
- Survey of Canada. 
Moscow.—Bulletin of the Imperial Society of Naturalists of 
Moscow. 
New Haven, Conn.—Yale University Library. 
New York.—Bulletin of the American Geographical Society. 
Annals of the New York Academy of Sciences. 
3 Columbia University Library. 
NEw ORLEANS.—Louisiana State Museum. 
* Natural History Survey. 
Norman.—The University of Oklahoma. 
NotrinGHAM.—Annual Report and Transactions of the Notting- 
ham Naturalists’ Society. 
Orono.— The University of Maine. 
Osnagruck.—Silbzehnter Jahresbericht des Naturwissenschaft- 
lichen Vereines zu Osnabruck. 
Orrawa.—Annual Report of Geological Survey of Canada. 
OxForp.—The Ashmolean Natural History Society. 
Papua. — Atti della Accademia Scientifica WVeneto-Trentin 
Istriana. 
PHILADELPHIA.— Proceedings of the Philadelphia Academy of 
Natural Sciences. 
Proceedings of the American Philosophical Society. 
' Pisa.—Atti della Societa Toscana di Scienze Naturli. 
Pura, BENGAL.—Imperial Department of Agriculture. 
Rio DE JANIERo. — Archivos .do Museu Nacional do Rio de 
Janiero. 
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RocHEsSTER, N.Y.—Proceedings of the Rochester Academy of 
Science. 
Romer.—Journal of the British and American Archeological 
Society. 
ce Atti della Reale Accademia dei Lincei. 
. Bollettino della Societa Zoologica Italiana. 
San Francisco.—Proceedings of rhe Californian Academy of 
Sciences. 
STAVANGER.—Aarshefte of Stavanger Museum. 
STIRLING.—Transactions of the Stirling Natural History and 
Archeological Society. 
STockHoLM.—Kungl Svenska Vetenskaps Academiens Hand- 
lingar. 
SyDNEY.—Journal of the Royal Anthropological Society of 
Australasia. 
Toxyo.— Mitteilungen der Deutschen Geselleschaft fiir Natur und 
Volkerunde Ostasiens. . 
Torquay.—Torquay Natural History Society. 
Trenton, N.J.—Archzologia Nova Cesarea. 
UpsaLa.—Bulletin of the Geological Institute of Upsala Univer- 
sity. 
VienNnA.—Verhandlungen der Kaiserlich Koniglichen Geolo- 
gischen Reichsanstalt. 
WaASHINGTON.—Year Book of the Department of Agriculture. 
FA Annual Report of the American Bureau of 
Ethnology. 
s Annual Report of the Smithsonian Institution, Pro. 
ceedings of the United States National Museum, 
Smithsonian Contributions to Knowledge, and 
Smithsonian Miscellaneous Collections. 
a5 Bulletin of the Philosophical Society of Washington. 
= United States Geological Survey. 
York.—Annual Report of Yorkshire Philosophical Society. 
ZuRICH.— Vierteljahrsschrift der Naturforschenden Gesellschaft 
in Zurich. 
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SHAREHOLDERS. 


[*Denotes holders of three or more Shares]. 


* Alexander, Francis, B.E., Belfast 
Allworthy, S. W., m.p, Manor House, Antrim Road, do 
* Anderson, John, J.p., F.G.S. (Representatives of), 

Holywood, Co. Down 
Andrew, John J., L.p.s., R.c.s.Eng., 23 University Square, Belfast 


Andrews, Miss Elizabeth, 12 College Gardens, do 
Armstrong, William, Donegall Square West, do 
Armstrong, William, Thronemount, do 
Baird, Capt. William, Royal Avenue, do 


Beattie, Rev. A. Hamilton (Representatives of), 
Portglenone, Co. Antrim 


Bigger, Francis J., M.R.1.A., Ardrie, Antrim Road, Belfast 
Boyd, William, Great Victoria Street (Representatives of) do 
*Boyd, J. St. Clair, m.p., Chatsworth, Malone Road, do 
Braddell, Edward, 35 St. Andrew’s Road, Bedford 
Brett, Sir Charles H., Gretton Villa South, Malone Road, Belfast 
Brett, John H. c.r£., Fortwilliam Park do 
Bristow, James R., Lismore, Windsor Avenue do 
Bristow, John, Wellington Place do 
Brown, John, F.R.S., A.M.I.E.E., Longhurst, Dunmurry, Co. Antrim 
Burrowes, W. B., Ballynafeigh House, Belfast 
Byers, Sir John W., M.a., M.D., Lower Crescent, do 
*Brown, George B., Lisnamore, Ormeau Road, do 
Braithwaite, W. T., Botanic Avenue, do 
Barnett, Miss Mary, Ardmore, Holywood 
Calwell, William, M.a., M.D., 6 College Gardens, Belfast 
*Campbell, Miss Anna (Representatives of), do 
Carr, A. H. R., Donegall Place do 
Carson, John, (Representatives of) Walmer Terrace, | Holywood 
*Charley, Phineas H., Mornington Park, Bangor, Co. Down 


*Christen, Mrs. Rodolphe, St. Imier, Brig of Gairn, Ballater, N.B. 
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miniGss 
Clark, George S., D.L., Dunlambert, Belfast 
Clarke, E.H., Notting Hill, do 
Connor, Charles C., M.A., J.P., College Gardens, do 
Crawford, Slr William, J.p., Mount Randal, do 
Corbett, Miss K. M., Derryvolgie Avenue, do 
Combe, Barbour, Ltd., do 
Davies, A. C., Lenaderg House, Banbridge, Co. Down 


*Deramore, Lord, D.L. (Representatives of) 
Dixon, Professor, M.A., SC.D., F.R.S., Hurstwood, Malone 


Park, . Belfast 
Dods, Robert, B.A., J.P., St. Leonard’s, Newcastle, Co. Down 
*Donegall, Marquis of (Representatives of) Belfast 
*Downshire, Mraquis of (Representatives of), 

The Castle, Hillsborough, Co. Down 
Duffin, Adam, LL.D., J.P., Dunowen, Cliftonville, Belfast 
Dunleath, Lord, Ballywalter Park 

(Representatives of), Ballywalter, Co. Down 


Ewart, G. Herbert, M.A., J.P., Firmount, Antrim Road, Belfast 


Ewart, Fred W., M.A., B.L., Derryvolgie, Lisburn 
Ewart, Sir Wm. Quartus, Bart., M.A., J.P., D.L., Glen- 

machan House, Belfast 
Elliott, E. J., Donegall Park, do 
Faren, Wm., Mountcharles, do 
*Fenton, Francis G., Paris 
Ferguson, G. W., c.E., J.p., Carnamenagh, Antrim Road, Belfast 
Finlay, Fred W., J.P., Wolfhill House, Ligoniel, do 
Finlay, Robert H. F , Cavehill Road, do 
Finnegan, John M., B.a., B.sc., Kelvin House, Botanic 

Avenue, do 
FitzGerald, Professor Maurice F., B.a., M.I M.E., ASSOC. 

M.I.C.E., Eglantine Avenue, do 
Foster, Nevin Harkness, Hillsborough, Co. Down 


Fisher, J. R., B.u., Alexandra Gardens, Belfast 
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*Getty, Edmund (Representatives of) Belfast 
Gibson, Andrew, F.R.S.A.1., Fairfield, Lansdowne Road, do 
Girdwood, H. M., Broughton Flax Mills, Manchester 
Gordon, Malcolm, Hilden, Lisburn 
*Grainger, Rev. Canon, D.D., M.R.1.A. 

(Representatives of), Broughshane, Co. Antrim 


Gray, William, M.r.1.A., Glenburn Park, Cavehill Road, Belfast 


*Hall, Frederick H., Waterford 
Hamilton, Rev. Thomas, D.D., LL.D., Vice-Chancellor, 

Queen’s University, Belfast 
*Hamilton, Hill, j.p. (Representatives of), do 
Harland, Capt. W., 35 Chester Terrace, London, S.W. 
Henderson, Sir James, A.M., J.P., D.L., Oakley, 

Windsor Park, Belfast 
Henry, Professor R. M., M.a., Wellington Park, Belfast 
Herdman, F. S., The Drift, Antrim Road, do 
Herdman, John, J.P., D.L., Carricklee House (Representatives 

of) Strabane 
*Herdman, Robert Ernest, j.p., Merronhurst, Craigavad, Co. Down 
Heyn, James A. M., Strandtown House, Belfast 
Hind, John, jun., The Deanery, Carrickfergus 
Hodges, Miss, Glenravel, Co. Antrim, Belfast 
Hogg, John, Academy Street, do 
Hazelton, W. D., Old Forge, Dunmurry 
Horner, John, Drum-na-Coll, Antrim Road, Belfast 
*Houston, John Blakiston. J.p., y.1., Orangefield, do 
*Hughes, Edwin, J.p., Dalchoolin, Craigavad, Co. Down 
Hunter, William, j.p., Portwilliam Villas, Belfast 


Jackson, A. T., c.z., Tighnabruaich, Derryvolgie Avenue, do 
Jaffe, Sir Otto, J.p., LL.D., Kin Edar, Strandtown, do 
Johnston, Samuel A., j.P., Dalriada, Whiteabbey, Co. Antrim 


Kennedy, Mrs. Amelia, Dalguise, Monkstown, Dublin 
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Kidd, Miss Helen, Castlerock, Co. Derry 
*Kinghan, John R., Windsor Avenue Belfast 
Kinnaird, George Y., Sandown Park, Knock, do 
Kyle, Robert Alexander, Donegall Place, do 


Larmor, Sir Joseph, M.A., D.SC., LL.D., F.R.A.S., SEC.R.S., 

St. John’s College, Cambridge 
Leathem, R. R,, M.D., Belgravia, Lisburn Road, Belfast 
Lemon, Archibald Dunlop, J.P., Edgecumbe, Strandtown, do 
Lepper, F. R, J.p., Elsinore (Representatives of), 

Carnalea, Co. Down 
Letts, Professor E. A., PH.D., FC.S., Shirley Lodge, Cultra, do 
Lindsay, Professor James A., M.A., M.D., Queen’s Elms, _ Belfast 


Mackenzie, John, c.£., J.P., 412 Lisburn Road, Belfast 
*Macrory, A. J. (Representatives of), do 
Magill, J.E., Elmwood Avenue, Nao 
Malcolm, Bowman, M.1.C.E., M1.M.E., Ashley Park, 

Antrim Road, do 
Maxton, James, M.I.N.A., M.I.MAR.E., Kirkliston Drive, 

Bloomfield, : do 
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Milligan, A, 225 Springfield Road, do 


Milligan, Seaton Forest, M.R.1.A., F.R.S.A.I., J.P., Bangcr, Co Down 
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Montgomery, Henry C., Bangor, Co. Down 
Montgomery, H. H., Strandtown, Belfast 
Moore, James, J.P., The Finaghy, Belfast 
Morton, Professor W. B., M.A., Nottinghill, do 
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*Murphy, Joseph John (Representatives of), Belfast 
Musgrave, Edgar, Drumglass, Malone, do 


*Musgrave, Henry, p.L., Drumglass, Malone, do 
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M ‘Bride, Henry James, J.e., Hyde Park, Mallusk, Belfast 
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(Representatives of), Belfast. 
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*O‘Rorke, Mrs., Tudor Park, Holywood, Co. Down 
Orr, Hugh L., Garfield Street, Belfast 
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Patterson, Edward Ferrar, Ballyholme Road, Bangor, Co. Down 
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Patterson, John, Dunallan, Windsor Avenue, Belfast 


Patterson, Richard, J.p., Kilmore (Representatives of), 
Holywood, Co. Down 
Patterson, Robert, M.R.1.A., F.Z.S., M.B.O.U., 


Glenbank, do. do 
Patterson, William H., m.R.1.a., Garranard, Strandtown, Belfast 
Patterson, William H. F., Stalheim, Knock, do 
Pim, Edward, W., j.P., Elmwood T errace, do 
Pim, Joshua, 10 Donegall Square South, do 


Praeger, R. Lloyd, B.E., M.R.1.A., National Library, Dublin 
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Reade, Robert H. S., J.P., p.t., Wilmont, Dunmurry, Co. Antrim 


Riddell, Henry, M.r., 64 Gt. Victoria Street, Belfast 
Scott, R. Taylor, Richmond Villa, Derryvolgie Avenue, do 
Shillington, Thos. Foulkes, j.P., Dromart, Antrim Road, do 


Sinclair, Right Hon. Thomas, M.a., J.P., D.L., Hopefield, do 
Sinclair, Prof. Thomas, M.D., F.R.c.s.Eng., University Square, do 


Smith, John, Castleton Terrace do 
Smyth, John, M.a., c.£., Milltown, Banbridge, Co. Down 
Speers, Adam, B.SC., J.P., Riversdale, Holywood, do 
Steen, William C., M.p., 51 Adelaide Park, Belfast 
Steen, William, B.L., Northern Bank, Victoria Street, do 
Stelfox, Arthur W., A.R.1.B.4., Chlorine Gardens, do 
Swanston, William, F.c.s., Cliftonville Avenue, do 
Symington, Prof. Johnson, M.D., F.R.S.E., Windsor Gardens, do 
Symmers, W. St, Clair, Queen’s University. do 
*Tennent, Robert (Representatives of), Rushpark, do 
*Tennent, Robert James (Representatives of), Rushpark, do 
iemens, 1. El: D.L.5 J... Wellington Place do 
*Turnley, John (Representatives of). . do 
Taylor, Alexander, 131 Donegall Street do 
Walkington, Miss Jane A., Osborne Gardens, do 
Wallace, C. A., Princetown Road, Bangor 
Ward, Isaac W., Camden Street, Belfast 


*Webb, Richard T., Kensington Villa, Knock Avenue Road, do 
Whitla, Prof. Sir William, M.D., J.P, College Square North, do 
Wilson, Prof. Gregg, M.A., PH.D., D.SC., M.R.LA., Queen’s 


University, do 
*Wilson, Walter H., Belvoir Park (Representatives of), do 
*Wilson, W. Perceval, do 
*Wolff, 'G. W., J.e., The Den, strandtown, do 
Workman, Francis, The Moat, Strandtown, do 
Workman, John Jj.p., Lismore, Windsor, do 


Workman, Rev. Robert, m.a., Rubane House, Glastry, Co. Down 
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*Workman, T. (Representatives of). 


Workman, W., 8 Corporation Street Belfast 
Wright, Joseph, F.c.s., 10 May Street do 
Young, Right Hon. Robert, P.c.,C.E,, J.P., Rathvarna, Belfast 
*Young, Robert Magill, B.A., J.P., M-.R.I.A.. Rathvarna, do 


HONORARY ASSOCIATES. 


Gray, William, M.R.1.4., Glenburn Park, Belfast 
Swanston, William, F.c.s., Cliftonville Avenue, do 
Wright, Joseph, F.c.s., May Street do 


ANNUAL SUBSCRIBERS OF TWO GUINEAS. 


Belfast Banking Company, Ltd., Belfast 
Northern Banking Company, Ltd., do 
Ulster Bank, Ltd. do 


ANNUAL SUBSCRIBERS OF ONE GUINEA. 


Boyd, John, Holland Park, Neill’s Hill, Belfast 
Bruce, James, D.L., J.p., Thorndale House, do 
Carr, James, Rathowen, Windsor, do 
Fulton, G. H., Howard Street, do 
Gamble, James, Royal Terrace, do 
Hanna, J. A., J.P., Marietta, Knock, do 
Higginbotham, Granby, Fortwilliam Park do 
Lynn, William H., Antrim Road, do 
M‘Laughlin, William H., J.p., Macedon, do 
Redfern, Prof. Peter, M.D., F.R.c.S.1., Templepatrick House, 
Donaghadee 
Swiney, J. H. H., B.a., B.E., Bella Vista, Antrim Road, _ Belfast. 
Thompson, obi, eR Mount ghee do 
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Belfast Natural History and Philosophical Society, 


:On 
ESTABLISHED We2kr 
On 
CONSTITUTION: 


The membership of the Society consists of Shareholders in the Museum, 
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Igth November, IOI, 
Professor Linpsay, M.A., M.D., F.R.C.P., President, in the Chair. 


“THE NEW SCIENCE—EUGENICS OR RACE 
HYGIENE.” 


By Major LEONARD DARWIN. 


(Abstract). 


The first meeting of the present session was held on 14th 
November in the large hall of the Municipal Technical Institute, 
which was kindly lent for the occasion by the Library and Technical 
Instruction Committee of the Council of the County Borough of 
Belfast. The attendance was gratifyingly large and representative, 
and the fact that Major Darwin is the fourth son of the great 
scientist, the late Mr. Charles Darwin, F.R.S., naturally added to 
the size of the audience. 

Sir JoHNn Byers, the outgoing president, who was very 
warmly received, said in the first place he had again to thank the 
members and the Council of the Belfast Natural History and 
Philosophical Society for the courtesy extended to him, and his 
second duty was to introduce—although he needed no introduction 
—Professor Lindsay, who would in every respect maintain the 
honour, dignity, and scientific importance of the Society. 

PROFESSOR LiNDsay, who was very cordially received, said 
his first duty was to return his sincere thanks to the Council of the 

_ Society for the honour which they had conferred upon him. He 
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had to express the sincere sympathy of the Society with the relatives 
of the late Mr. John Prown, F-.R.S., in their recent sad bereavement. 
Mr. Brown was for many years one of the most active and eminent 
members of that Society, in which he filled the offices of president 
and treasurer with much ability. That night he (the speaker) had 
the honour of introducing to the audience the distinguished son of 
an illustrious father. It was safe to affirm that the name of Darwin 
would be cherished and revered so long as science was known and 
honoured amongst men. escent with variation had _ been 
recognised as the fundamental law of life. ‘The terms “ struggle for 
life,” ‘‘ natural selection,” ‘‘ the survival of the fittest,” had entered 
into the very texture of their thought, and coloured all their 
conceptions. The Darwinian theory of biology was as firmly 
established as the Copernican theory of the heavens or the 
Newtonian theory of gravitation. To ignore it was to place 
oneself wholly outside the stream of modern thought. Natural 
selection was the key to the Darwinian doctrine, namely—the 
principle that in a state of nature those unfitted to survive were 
eliminated in the struggle for existence, while the sturdier type 
were perpetuated. But, as civilization developed, they saw a new 
principle at work, and one which ran counter to natural selection. 
Nature’s somewhat ruthless methods of disposing of the unfit were 
thwarted. .Civilised society was confronted with the spectre of 
the degenerate. The increase of insanity and of cancer had 
justly alarmed the British nation. Many theories—some of them 
fanciful, and others, perhaps, ridiculous—had been put forward 
to account for that increase, but there could be little real doubt 
that such increase was due mainly to the neglect of those 
principles which the Eugenics Education Society existed to 
formulate and to advocate. The president of that society he 
now introduced to the audience, and in their name he offered 
Major Darwin the heartiest of Irish welcomes. 

Major Darwin, who was received with applause, thanked 
the president for the kind words used in reference to his father. 
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If his father could now speak he would be the first to acknowledge 
that the change in thought to which allusion had been made, was 
absolutely certain to come, whoever advocated it or did not 
advocate it. It had been said that man was the culminating 
point of this world process. That was true in a certain sense, but 
it did not take a long walk through any slums to make them, at 
any rate, hope for further progress. He thought also that science 
told clearly that there was no physical bar to the progress of man 
both in his mind and in his body. Tke word ‘culmination ” had 
a certain sinister sound about it. It was true that in the days of 
the highest Greek achievements it might well be said that a 
culminating point had been reached because civilisation for 
many centuries went backwards, and historians told of many 
great nations reaching a high position and then going backwards 
for some reason that could hardly be known at present. They of 
this race might be in the same predicament—if they were not 
going backwards they might not be advancing as quickly as they 
should. In dealing with this problem, eugenics was the science 
that must be turned to. That science dealt with all those features 
which determined whether the race was progressive or not. 
Those who were pressing forward the demand for more study of 
this subject might be called upon to prove three things. They 
must prove that there was a serious problem demanding immediate 
attention ; they must prove that the existing knowledge of scientific 
facts indicated that great progress might be made in the race in 
future if certain steps were now taken, and they must prove that 
something should now be done. It would be noted that he made a 
distinction between what could be done and what ought to be 
done. The confusion of these questions had caused the science 
of eugenics to lose very much. The question was what ought to be 
done, because the difficulties they had to meet with were rather 
more moral than intellectual. Enormous advances had been 
made in medical treatment ; we had hospitals, asylums, a reformed 
Poor-law, and reformed prisons. It would be seen that millions 
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now must live who in more barbarous days would have died 
young. At this we should certainly rejoice, because it was an 
instance of the evolution of man’s highest nature. Although we 
ought to continue to rejoice, yet if we came to recognize with Dr. 
Tredgold that the degenerate offspring of the drunkard and the 
wastrel seemed to get a better start in life than the children of 
respectable, hard-working parents—if that was even near the 
truth, it made us consider whether all was right in our present 
social arrangements, Every investigation proved that all the 
characteristics of man’s mertal and physical powers were inherited, 
and under the law of heredity it followed there must exist vast 
numbers of degenerates. Was it thus we were to progress. 
Many might doubt or disbelieve the law of heredity, but every 
statistical inquiry yet made clearly proved that all mental and 
physical qualities were hereditary, As an argument against this, 
instances of individual differences between father and son were 
often quoted, but that did not in the least degree prove that the 
generation of the father and the generation of the son were not 
exactly alike on the average. But individual differences between 
father and son did not prove that a large crop of degenerates 
were not coming into the world. The birth-rate of slum-dwellers 
was higher than that of others more fortunately circumstanced. 
To call the citizen of the future an “encumbrance” was an evil 
thing to do. ‘The check on the marriage-rate always affected the 
better classes. They ought to struggle for the independent 
existence of women, so that they might have an economic 
existence. Still, the supreme function of women was motherhood. 
Anyone who would take the trouble to answer some simple 
hypothetical questions must realize that there was an acute 
situation to be faced. The battle of the Eugenists would be won 
‘when public opinion thought out the subject. If they were proved 
to be wrong no one would rejoice more than they would. In the 
future, however, whatever might have been the case in the past, 
if any nation was to win in the great competitive struggle of to-day 
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it must pay the utmost attention both to heredity and environ- 
ment—to neglect either was fatal. Environment was, however, 
almost: always likely to win in the conflict with heredity. The 
social reformer should not resent the presentation of facts: 
Although the task before them was a hard one, they must still 
persevere. With regard to the morality of the question the 
Eugenists were trying to enlist sympathy for the coming generation 
which they wanted to enter the world well equipped in the 
inherent qualities of their minds and bodies so that there should 
be less suffering than now existed. The lecturer next dealt with 
the question of segregating the feeble-minded, and said public 
opinion must be educated on the point. It must not be forgotten 
that any interference with parental responsibility tended to break 
up the family as a unit and was to be deprecated since it was the 
foundation of civilisation. Their efforts should be directed to a 
campaign of persuasion rather than one of leglislation. The love 
of luxury was the main reason for the sterility of the upper classes. 
In conclusion, the lecturer said if there was one sentiment which 
might be more widely acknowledged and preached it was that 
the production of the citizens of the future was the noblest task 
that could be placed on human shoulders. 

On the motion of Mr. J. R. FisHer, Barrister-at-Law, 
seconded by Professor Gregg WILSON, a very cordial vote of 
thanks was passed to the lecturer. 

Major Darwin having acknowledged the compliment, 

The proceedings terminated. 


December 5th, TOs. 


“THE PHILOSOPHY OF HENRI BERGSON. 


By Proressor Linpsay, M.A., M.D. 


(Abstract). 


PRoFEssoR Linpsay, who was received with applause, said 
that no apology was required for presenting a philosophical subject 
for the consideration of the society, as their title showed that 
philosophy came well within their range. It could not be denied 
that it was a subject which was looked upon with askance, not 
only by.the average man and the average woman, but even by 
highly-cultivated people. It was regarded as unpractical and as 
relating to subjects which were either of no importance or which 
lay outside the range of the human intellect. Yet philosophy of 
some kind underlay all their views regarding the nature of mind, 
the competency of reason, the claims of duty; and the subject 
could not, as a matter of fact, be evaded. Philosophy was an 
attempt to find the reasoned base upon which science rested, to 
integrate knowledge, to define the powers and limitations of the 
human faculties, and to discover a satisfactory basis for morals. 
European philosophy had for the last few decades oscillated 
between two opposed and contrasted schools of thought—firstly, 
the mechanical school, which regarded the universe as a highly- 
organised mechanism, governed by physico-chemical laws ; which 
held that consciousness was simply a function of the brain ; which 
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found in matter the source of every form of energy ; and which 
denied teleology and free-will ; and, secondly, the neo-Kantian or 
neo-Hegelian school, which viewed mind as the fundamental fact ; 
which regarded physico-chemical laws as wholly inadequate to 
explain the Cosmos, and which stood for intuition, teleology, and 
free-will. Between these two schools now stood the philosophy of 
M. Henri Bergson, which had to a remarkable degree gained the 
ear of European thought-—a philosophy which invited them to 
reconsider all the great problems of philosophy from a new point 
of view, which waged war both upon the mechanical and the 
idealist schools, and which propounded a new method and 
suggested a new synthesis. It was a subtle and ambitious scheme, 
and one which threw down a challenge to some of the most 
cherished ideas of modern science. Firmly planted upon physics 
and biology, it reared its head into the thinnest ether of abstract 
speculation. In opposition to Scientific Honism, it conceived a 
radical distinction, an unceasing struggle between matter and 
consciousness. It involved a re-statement of vitalism, as Bergson 
regarded life not as a function of matter, but as a free creative 
energy using matter as its instrument, continually renewing itself, 
evolving higher types, and ever seeking a fuller measure of 
self-realisation. It was a spiritual philosophy, as it regarded life, 
consciousness, spirit, as the primary realities. It was an 
evolutionary philosophy, as change, movement, progress were its 
essential features, and time was its keynote It was in opposition 
to popular teleology, as it denied that the Cosmos was the 
fulfilment of a pre-determined plan, holding rather that it was the 
result of a creation which went on for ever in virtue ef an initial 
movement, which knew no end but the development of its own 
inherent energy. It was a philosophy of free-will, and it conceived 
life and consciousness as essentially free, as constantly striving by 
traversing matter to arrive at freedom. It strove to rehabilitate 
instinct and intuition, holding that these were in closer touch with 
reality in the domain of life and of mind than reason. It had 
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important ethical inferences, as it laid stress upon action rather 
than upon thought, holding that man was made in order to act as 
much as, or more than, in order to think. It inculcated the 
far-reaching principle that in every act of consciousness they 
carried their whole past mental life with them. To characterise 
the Bergson philosophy in brief—it was evolutionary, vitalistic, 
spiritual, libertarian, pragmatist. It was a rebound from Scientific 
Monism and Scientific Determinism. 

The President then proceeded to deal at length with the 
Bergson philosophy from three points of view---first, its theory regard- 
ing matter, mind, and consciousness; second, its theory of life; and 
third, its ethical inferences. In conclusion he said he did not pro- 
pose to attempt any detailed critical appraisement of Bergson’s 
philosophy. He doubted his competency for the task, and in any 
case much time, thought, and discussion would be required before 
its permanent value could be determined. No one would deny that 
it was a stimulating and suggestive scheme, or that its author was an 
accomplished and acute thinker, whose works combined in a rare 
_ degree philosophic acumen and literary charm. ‘There were some 

to whom this philosophy would seem little more than an attempt 
to reintroduce the old idols under a new alias. Others, profoundly 
dissatisfied with modes of philosophy which regarded the universe 
as a huge machine, working solely under physico-chemical laws 
and man as no more than a conscious automaton, would welcome 
a fresh stream of thought which sought to revivify the arid places 
of physical and biological science. Others again, while hesitating 
to follow Bergson in his flights through the abysses of speculation, 
would accept the challenge to restate the old problems in fresh 
terms, and to examine the old enigmas from a new point of view. 
In a passage of “The Critique of Pure Reason” Kant remarked 
that “It is a great and essential proof of cleverness or insight to 
know how to ask reasonable questions.” Many philosophical 
paradoxes bewildered the reason and admitted of no solution 
because the problem was wrongly stated. Bergson seemed to him 
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to be pre-eminent, not for closeness of reasoning or clearness of 
demonstration, but for insight, for the capacity to re-think doctrines 
which had been long taken for granted, to re-examine postulates 
which had been too readily assumed. He threw them back upon 
themselves, challenged some of their most cherished philosophic 
preconceptions, thawed tbe ice of their prejudices, invited them 
to assume a new standpoint, and to behold a new prospect. They 
were bound to look with some suspicion upon a system of thought 
which professed to transcend, and in some degree to discredit, 
reason. When they asked themselves the question—‘ In what 
departments of thought or action are we to reject reason, to what 
extent are we to reject it, and if we decide to reject it, what is to 
be our guide ?” they found themselves in a maze of controversy. 
Bergson had his answer ready—Trust instinct or intuition, but 
only when they had been clarified and divested of some of those 
factitious elements with which the necessity for action and the 
exigencies of practical life had invested them. Those who thought 
clearly would soon convince themselves that the attempt to rule 
reason entirely out of court proved in the end futile. Even if 
they decided that there were many things beyond the compass of 
human reason, it was bya process of reasoning that this conclusion 
was reached. Another weak point in Bergson’s system was that 
he endowed his “ super-consciousness ” with abundant energy and 
capacity for development, but denied it prevision or definite aim. 
This only put the mystery one step farther back. It might turn 
out in the end that Bergson’s philosophy would prove more 
valuable on the critical than on the constructive side, that it would 
justify itself rather as a valuable stimulus to re-think the old 
problems of matter, life and mind, from fresh points of view than 
as a lasting contribution to positive thought. Bergson had at 
least fluttered the dovecotes of the philosophers. He had flouted 
Scientific Monism and Scientific Determinism. He had poured 
scorn upon Materialism. He had reaffirmed the doctrine of 
human freedom. More evolutionary than the evolutionists, he 
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had given evolution a new turn and a fresh significance. He had 
suggested a new key to the puzzling enigma of variation. He had 
advanced a new theory of knowledge. He had sought to 
rehabilitate instinct and to justify intuition. These were 
considerable achievements, or, at least, high ambition. Of their 
success it was premature to speak, but amongst European thinkers 
of the 19th and 2oth centuries it was safe to affirm that a high 
place will always be assigned to M. Henri Bergson. 

On the motion of Dr. H. L. Stewart, seconded by Mr. 
Henry RIDDELL, and supported by Professor W. Sr. C. 
SyMMERS, a vote of thanks was accorded to the lecturer, who in 
the course of his reply said he desired to make it clear that he did 
not appear as Bergson’s advocate, but rather as his expositor. 

The proceedings then concluded. 


gth January, 1912. 


PRorussor J. A. Linpsay, M.A., M.D., F.R:C.P., President, 
in the Chair. 


“FROM MONTREAL TO VICTORIA: AN IMPRESSION 
OF CANADAY’ 


By Mr. WiLtLt1am Hunter, J.P. 


( Abstract.) 


The CHAIRMAN, who was cordially received, said the lecture 
that night was on a subject that he was sure interested everybody, 
and he was glad to see such a large audience. Canada, as they 
all knew, although not actually one of the oldest of their colonies 
—he believed the honour belonged to Newfoundland—was very 
nearly the oldest. and probably the most important. The conquest 
of Canada about the middle of the eighteenth century was one of 
the most romantic stcries in British history. They knew that 
Canada to-day was a country of enormous possibilities and one 
with a brilliant future before it. It had been fortunate in having 
a succession of great men amongst its statesmen and politicians, 
and Canada had solved may difficult problems. It had solved 
the problem of how two nations differing in bleod and in interest 
and in creed had learned to live in friendship and unity and 
pursue ends for the common good. Mr. Hunter, who was to 
address them, had made a lengthened stay in the country and had 
studied it from many points of view. He was quite sure the 
lecture would be full of interest and instruction. 

Mr. Hunter, who was heartily received, said the entire 
population of Canada was hardly equal to that of London, The 
total number of emigrants who went to the Dominion during the 
five years ending December 31st, 1910, was 1,127,000. Of that 
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number nearly 500,000 came from Great Britain. The main 
cause of the recent tide of emigration had been the opening up of 
hitherto unknown immense provinces of Manitoba, Saskatchewan, 
and British Columbia by the plucky pioneers of the Canadian 
Pacific Railway. It was the great West that was receiving most of 
the emigrants, and what was once a desolate wilderness was already 
dotted over, especially nearly the railway line, with comfortable 
farm houses and some considerable towns. The Government 
had surveyed the whole lands, and had staked out and fenced 
public reads intersecting the whole prairie. Canada was no doubt 
a land of opportunity for the young and strong. Farmers and 
farm labourers, if they worked hard, were certain to succeed. 
Tradesmen and young men with a business training and a little 
capital who emigrated to some of the prairie towns which are 
growing up like mushrooms were almost sure of success. Pio- 
ceeding, the lecturer referred to what the Government was doing 
in assisting to develop the great national resources of the country, 
and to the provision made for a system of national education, 
while he also alluded to the agricultural colleges and experimental 
farms. A variety of views were shown of the different points of 
interest in a journey from Belfast to the Pacific Coast. The tour 
embraced the towns of Montreal, Ottawa, Toronto, Fort William, 
Winnipeg, Edmonton, Calgary, Vancouver, and Victoria, while 
interesting reference was made to the Thousand Islands, the great 
lakes, the great plains, the Rocky Mountains, and Arrowhead 
Lake. ‘The lecturer alluded to the progress which had been 
evidenced by the growth within recent years of the bigger centres 
of civilisation in Canada, and the views supplied a pictorial 
account of the methods adopted in farming on a large scale, and 
of the means provided for the transit of the produce to the public 
markets. 

On the motion of Mr. J. M. Finnecan, B.Sc., seconded by 
by Mr. T. F. SHILLInNGToN, J.P., a hearty vote of thanks was 
accorded the lecturer, and the proceedings terminated. 


2nd Fkebruary, 1912. 


ProFessor J. A. Linpsay, M.A., M.D., F.R.C.P., President, 
in the Chair. 


+ LECTURE ON COMERS” 
By PROFESSOR TURNER, OXFORD. 
(Abstract). 


THE CHAIRMAN said the Belfast Natural History and 
Philosophical Society had taken a fresh step this winter, as in 
addition to carrying on its ordinary activities it had felt itself able 
to offer to the public at nominal charges for admission a series of 
popular lectures by some of the most eminent men of to-day. 
They were exceedingly fortunate in having as their first lecturer 
the distinguished Professor Turner, of the University Observatory, 
Oxford. The presence of that eminent professor was an honour 
both to the Society and to the city, and on behalf of those present 
he (the Chairman) offered the lecturer a hearty Irish welcome. 
There was no department of science more fascinating than 
astronomy, and none which suggested deeper thought or admitted 
of more picturesque illustration. They were looking forward to 
the lecture that evening on ‘‘Comets” with great expectations, 
which he felt sure would be more than fulfilled. 

Professor Turner, who was cordially received, said the great 
use of astronomy was that it expanded men’s minds almost 
indefinitely, with the incidental advantage that it had removed 
many of the vague fears which the savage created for himself. 
Although the human race had been in existence for thousands of 
years it was only within the last few hundred years that those fears 
had been satisfactorily dispelled. Almost the last of them was 
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the dread of comets, which were believed to threaten if not the 
very existence of the world at any rate pestilence or death. The 
lecturer illustrated this feeling by quotations from Milton’s 
“* Paradise Lost” and the diary of John Evelyn. A comet observed 
in 1590 was supposed to be responsible for the sneezing plague, 
which brought into use the familiar expression ‘“‘God bless you” 
when a person sneezed, those words being a prayer that the 
individual affected might not be stricken. Familiarity and 
knowledge had done away with the fears to which he had referred. 
Comets had become much more familiar since the invention of 
the telescope, but it was interesting to note that photography had 
not the same effect on comets as on planets. The best time to 
see a comet was when it was near the sun, and then of course it 
could not be photographed, because the light would fog the plate. 
Comet-seeking involved great assiduity and labour, some discoveries 
being made by diligence and others by accident. They moved 
in curves called conic sections, either a parabola or an ellipse. 
In the discovery of the law of gravitation Newton laid the basis 
of all their knowledge of the movements of comets and planets. 
Continuing, Professor Turner described Halley’s work at Oxford, 
and how he discovered that the comet called after him came back 
every seventy-five or seventy-six years. Halley knew he could not 
live until its return, and he expressed in writing the hope that 
when it did come back, as it did in 1758, posterity would 
remember that the prediction was first made by an Englishman. 
‘The comet had been traced back to 240 B.c., and as a matter of 
fact it appeared at the Norman Conquest, at the Reformation, 
when the first American colony was founded, and when Nelson 
was born. ‘There was also a political significance attached to its 
appearance, for it was a curious thing that the results of the 
elections of 1835 and 1910 were almost exactly the same. The 
comet had gone now, and if an election took place he did not 
know what would happen. A comet was not heavy. It was 
possible that the whole mass of the comet was no bigger than that 
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hall in which they had assembled. The head was probably a mass 
of stones, and the tail was probably formed through the driving 
out by the light of the sun of the lighter constituents. It had 
been observed that comets underwent a process of breaking up 
with the passage of time, and they might look forward to the 
future of Halley’s and other comets as being one of not exactly 
death, but of transformation into a shower of meteors. 

At the conclusion of the lecture the Chairman, on behalf of 
the audience, thanked Professor Turner for his interesting and 
instructive discourse. He hoped that would not be the last time 
they would have the pleasure of hearing their distinguished friend 
in Belfast again. 

This concluded the proceedings. 


gih February, 1912. 


Professor J. A. Linpsay, M.A., M.D, F.R.C.P., President 
in the Chair. 


b) 


“ RECENT ADVANCES IN IRISH ORNITHOLOGY.” 
By Mr. Nevin H. Foster, M.B.O.U. 


( Abstract. ) 


Mr. Foster said that since the publication of the “ Natural 
History of Ireland” by William Thompson, one of the Society’s 
presidents, some fifty-four species of birds had been added to the 
Irish list, this including all the rare stragglers which had been 
obtained in Ireland. When the above work was published the 
birds of prey were considered the most highly specialised birds, 
and accordingly placed at the top of the list, but since that time 
it had been shown that this position must be accorded to the 
sub-order of passerine, or perching birds. Of late years, too, a 
revision of the systematic order of the families in this sub-order 
had ousted the thrushes from their premier position, the crows 
here supplanting them. This appeared only just, taking into 
‘account the intelligence of these birds, which in proportion to 
their size possess much greater brain capacity than obtains in any 
other birds. The modern trend of ornithology points to the 
insufficiency of merely a generic and specific name, it being 
evident that racial or sub-specific distinctions are noticeable 
between birds of a species inhabiting different regions, and 
consequently most modern ornithologists have become adherents 
of the trinominal system. It having been shown by Dr. Hartret 
that in twenty-one species of birds the English examples could be 
differentiated from the typical Continental forms, it was not 
therefore surprising that in three of these our Irish specimens 
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further varied from those of Great Britain. The Irish dipper 
differed from that of England in its possessing wider black 
borders to the feathers of its upper parts, so that its back appeared 
almost black in freshly-moulted examples, also in having a more 
restricted rufous pectoral area. Our coal-tit was announced by 
Mr. Ogilvie-Grant to be a distinct species, for which he proposed 
the name Parus Hibernicus, but further research had elicited the 
fact that in this species in Ireland there is a considerable amount 
of intergrading, pointing to its probably being entitled only to 
sub-specific rank. The Irish form differs from that of England in 
having the occipital spot and cheeks mustard-yellow instead of 
white ; whilst the sides, flanks, and upper tail coverts of our form 
are cinnamon-coloured. The latter feature, the lecturer said, was 
more or less pronounced in all the Irish specimens he had the 
opportunity of examining, but the head patches had been 
invariably white except in the case of young birds. The jay of 
Ireland differed strikingly from that of England in the dark rufous 
colouring of the sides of the head, ear coverts, and under parts, 
and in its darker crest, the feathers of the forehead being black, 
fringed with reddish buff ; those of the crown edged with rufous 
pink and more strongly barred with blue than in the British jay, 
the measurements of the tail and wing being also slightly less. 
Speaking generally, our avifauna must be considered as fairly 
stable, but a few instances of species decreasing or increasing in 
numbers were patent. Among those whose numbers and range 
were diminishing were instanced the goldfinch, birds of prey 
(eagles, buzzards, harriers, hawks, and falcons), the quail, and the 
toseate tern. Several instances of the increase and spread of 
species in Ireland were alluded to, among them being the starling, 
the tree-sparrow, a few years ago only known in Ireland from 
County Dublin, but now found to breed also in Mayo, London. 
derry, and Donegal ; the stock-dove, first observed in Ireland in 
1875, but now known to nest in about a dozen counties; the 
tufted duck, not known as an Irish breeder previous to 1877, but 
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now found nesting in at least seventeen counties ; the shoveler ; 
the scoter, only known as a winter visitant till a few years ago, 
when its nest was discovered in Ulster, where it has since 
regularly bred ; the red-necked phalarope, and the sandwich tern. 
Some of the rare stragglers or occasional wanderers to our island 
were alluded to, such as the waxwing, serin, crossbill, snow-finch, 
shore-lark, Canadian crane, pink-footed goose, American blue- 
winged teal, and Wilson’s petrel. ‘The latest Irish ornithological 
discovery was that of the breeding of the fulmar petrel in the 
West of Ireland by Mr. Ussher last year. As the spread of this 
bird’s nesting haunts on the West of Scotland has been observed 
of late, this invasion of Ireland was not surprising, and Mr. Foster 
concluded by saying that it was by no means unreasonable to 
assume that in the course of a few years the inclusion of the 
fulmar as a breeding species on some of our suitable Northern 
cliffs would reward the careful scrutiny of our ornithologists. 


“THE GROWTH OF PUBLIC, OPINION; 
PSYCHOLOGICALELY CONSIDERED? 


By Dr. H. L. Stewart, M.A. 


(Abstract. } 


Dr. STEWART, in the course of an interesting lecture, said it 
was the veriest commonplace that public opinion ruled us all. 
In countless ways we did obeisance to it, and we found it a 
somewhat capricious and exacting sovereign, quick to take offence, 
difficult to placate with apologies, and rather insistent that the 
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transgressor must earn his pardon. It prescribed all manner of 
customs and usages, fashions and amusements, tastes and 
judgments. It determined most of the literary and artistic 
criticisms that were passed—they were motived by what someone 
had heard said by someone else. A few stray private opinions 
that happened to be shared by the right group of people 
crystallised into what was called a public opinion, and the series 
forthwith began to advance not in arithmetical but in geometrical 
progression. In matters of social or of political or of economic 
interest there was in every little knot of persons a set of orthodox 
conventions, and nine out of ten of these kindred spirits repeated 
them without hesitation and without reflection. But those 
judgments which we had simply absorbed from our environment 
in the same way in which we had adopted its dress, its language, 
and its amusements, we commonly supposed ourselves to have 
reached by logic and reasoning. One man was a free trader 
and another a tariff reformer, one a collectivist and another an 
individualist, in virtue far more of the kind of community in 
which he had lived than of the intellectual processes through 
which he had passed. We seldom confessed it—the utmost that 
we would confess was that we could not give on demand the 
reasons that had convinced us; but we felt sure that the reasons 
were producible, and that if we were given a chance of reflection 
and of reference to those books and newspapers which had formed 
our minds the reasons could be produced. It was of the first 
consequence for understanding our social life that we should trace 
this thing to its psychological roots. How did a public opinion 
on any matter grow up? What were the steps that intervened 
between the stage at which it was a mere whim or eccentricity of 
one or two individuals and the stage at which it became the 
settled conviction, or even the over-mastering passion, of a 
community, so strong that the individual questioned or resisted it 
at his peril? What, in short, were the modes of mental inter- 
action? The first was that of logical reasoning. We might call 
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this the first. not because it was the most frequent or the most 
effective, but because it was the most obvious. It was a great 
mistake, however, to regard this as the generic type of which the 
others were more or less disguised varieties. Human nature was 
equipped with three great innate tendencies, viz.—suggestibility, 
sympathy, and imitation, corresponding to the threefold division 
of conscious process. Each of the three modes of experience 
was infectious, and they were separately infectious—thus the 
three innate tendencies were so many channels of contagion 
between mind and mind. Suggestibility had a wide field in the 
modern art of advertising. The advertiser wished to create a 
public opinion in favour of the article which he had for sale. He 
did not proceed by way of proof—his advertisements commonly 
proved nothing but suggested much. They needed for effective 
operation minds in which there were no antagonistic ideas on the 
subject in question; and, if this condition were fulfilled, the 
flaming poster caused simply a low degree of hypnotism. The 
most influential type of suggestion was that which had been given 
the name “prestige suggestion.” Just as the child looked upon 
the word of his parents as a final authority on all matters, so the 
adult had his heroes, who could lead him whithersoever they 
chose. The ground on which our heroes had secured our homage 
might be utterly unconnected with that sphere of opinion in which 
we were nevertheless equally willing to trust them. Again, the 
contagiousness of emotion was the key to not a few of the great 
mass movements of history. Such upheavals, political, industrial, 
religious, and anti-religious, had so long as they lasted turned the 
world upside down. Some of them had been salutary and some 
pernicious, but, whether salutary or pernicious, once the emotional 
blaze had been lit up it had spread with the rapidity of a prairie 
fire. One might illustrate from the Crusades, from anti-Semitism, 
from the holy wars of the East. And these emotional movements 
reacted upon opinions that we imagined to have been specula- 
tively reached, It was impossible to keep our feelings and our 
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judgment in water-tight compartments. The “cold clear thinker” 
would endeavour to make his emotions adjust themselves to his 
thought. The impassioned devotee would compel himself to 
think in the direction in which he already feit. The third channel 
of infection was concerned with conduct. Psychologists were 
coming to recognize the immense range of imitative impulse. To 
it were due those manners and habits that constituted the 
characteristics of a nation. In primitive society there was what 
anthropologists called the ‘‘ cake of custom ”; in more developed 
communities there were traditions, and we had all our channels 
and grooves worn deep by repetition from which we could 
scarcely escape. We defended ourselves by appealing to the 
sanction of immemorial usage or by remarking that what was good 
enough for our ancestors was good enough for us. The moral to 
be drawn from such study of the genesis of public opinion was, in 
the first place, that we might easily be too reverential to what was 
known as ‘‘the spirit of the age.” Once we had seen inside the 
great social laboratory where public opinion was in process of 
manufacture we should regard it as one of the last things before 
which we should prostrate ourselves. The great upward move- 
ments of the race had commonly been inspired by men who were 
the obstinate antagonists rather than the docile followers of the 
spirit of their time. And the second moral was that we must 
moderate the sanguine expectations that we tended to entertain 
regarding the education of the race. Men in the mass would 
never be moved by reasoning in anything like the degree in which 
they were moved by nonrational forces. And there was strong 
ground to rejoice that this was so. A world of pure reasoners 
would not be a better world, but a worse. 

A cordial vote of thanks was passed to the lecturers, on the 
motion of Mr. R. J. ORR, seconded by Mr. R. M. Youne. 


5th March, 1912. 


Professor J. A. Linpsay, M.A., M.D., F.R.C.P., President, 
in the Chair. 
“THE AIMS AND SCOPE OF A PROVINCIAL 
MUSEUM.” 


By R. F. Scuarrr, BSc. Pu.D., F.LS., M.R.LA. 


(Abstract ) 


Professor J. A. Linpsay, the President said thanks to the 
labours of Dr. Scharff the natural history section of the National 
Museum, Dublin, Mas one of the most up to date and perfectly 
arranged in the world. All the Irish fauna had been collected in 
one large room, the fossil remains had been put in their proper 
place in the zoological world, and many typical habitats and life 
histories had been illustrated by means of photographs. No other 
country. had a zoological museum department so thoroughly 
representative of its entire fauna and the same might be said of 
the flora, which was now being rapidly re-arranged. It was also 
largely due to Dr. Scharff that Ireland took a leading place 
amongst the nations of the world in its organization for scientific 
research in the field. Dr. Scharff had visited all the more 
important museums of Europe and America, and his views on 
every subject relating to museums were entitled to, and would 
receive, the utmost respect and consideration. He visited Belfast 
at an opportune moment. The city was showing at the present 
hour that its energies and spirit of progress were not confined to 
the field of commerce and industries. It was advancing by rapid 
strides in all that related to intellectual development. Their 
university, their Municipal Technical Institute, their secondary 
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schools, and their various learned societies were full of life and 
energy. Their City Council, which had shown so much vigour 
in many departments, was about to erect a new municipal museum 
and art gallery which, they hoped, would be worthy of this 
progressive community. Their society had made arrangements 
for handing over its collections to this museum when it was 
ready to receive them. Nothing could be more fitting than at 
this important juncture they should seek and obtain the advice 
and guidance of their distinguished guest of that evening. 

Dr. ScHarFF, at the outset of his address, referred to the 
origin of museums and their gradual evolution. He said the 
first scientific museum actually founded was begun at Oxford in 
1667 by Elias Ashmole, which to the present day was known as 
the Ashmolean Museum. They found that a little later Sir 
Henry Sloane had gathered together a great collection of 
curiosities as well as books and manuscripts. On his death in 
1749 this vast store of valuable property was bequeathed to the 
nation, and formed the nucleus of what was still the finest and 
largest museum in the world—the British Museum, In the same 
century this newly-opened vista of popular education spread like 
wildfire through almost every country in Europe. In Ireland the 
Royal Dublin Society took the lead, and actually opened to the 
public the doors of its newly-established museum in February, 
1733. Reference was then made by the lecturer to the great 
exhibition in London -in 1851, as the outcome of which a great 
system of educational museums arose throughout the United 
Kingdom. There were now nearly 200 of them in the British 
islands, most of them being active and useful. The old popular 
conception of a museum as a repository for curiosities had passed 
away, and a new order of things had been established. The 
new functions of museums were now thoroughly understood, and 
if people could not always carry out their ideas they at any rate 
knew what they wanted. Dealing with the construction of a 
museum building, Dr. Scharff said few museums had not 
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grievously suffered from the eminent architect. Frequently he 
had made the rooms too dark and overloaded them with 
ornaments, utterly oblivious of the fact that no ornament of any 
kind should be tolerated in the interior of a museum, and that 
light was the foremost of all essential qualities of the building. It 
had been truly remarked that the value of a museum would not 
be tested by its contents as a means of the advancement of 
knowledge, but by the treatment of those contents. Hence the 
making of a museum depended on the knowledge of the curator, 
and his ability to apply that knowledge. A museum was like a 
living organism, it required continual and tender care. It must 
grow or it would perish, and the cost and labour required to 
maintain it in a state of vitality was not yet by any means fully 
realised or provided for either in their great national establish- 
ments or in their smaller local institutions. Proceeding, the 
lecturer said he strongly urged upon any Museum Committee the 
desirability of appointing a curator before the museum was built. 
Let him then form the nucleus of a collection, and carefully study 
the plans of all the more important modern museums, especially 
as regarded space, lighting, and heating, so as to enable him to 
aid in devising a proper scheme for housing the collections. The 
scope of a museum should be strictly defined. In a great 
industrial city like Belfast, with its wonderful shipbuilding and 
linen and other industries, it seemed to him very desirable that 
some rooms in its museum should be set apart for an adequate 
illustration of the rise, history, and progress of such industries. 
In the case of the linen industry, the process of manufacture of 
the cloth from the cultivation of the flax to the finished article 
would form a series of valuable and most instructive exhibits. If 
the preparation of the fibre and the various systems of heckling 
formerly in use, and the latest machinery, as well as the spinning, 
weaving, and bleaching in all their phases, and the manufacture 
finally, were all properly and clearly demonstrated, it might be 
possible to fill quite a large building without anything else. 
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Hence the subjects must be carefully selected so as to give a 
brief and yet instructive picture of the various processes. At the 
same time it should be made attractive to the layman. The art 
of shipbuilding could be illustrated in a similar manner, and he 
felt sure the great Belfast firms engaged in that industry would 
do everything in their power to foster such an enterprise. The 
habits and customs of the primitive tribes which once resided in 
the district or province in which the provincial museum was 
situated would form another most worthy object for illustration. 
The local antiquities, the local zoology, botany, and geology, as 
well as the local arts and art industries should all have a place 
reserved to them. Here they had to face the great difficulty of 
space. Every large museum must divide its collections into two 
portions—namely, a reserve or study series and an exhibited 
series. Even in small museums it was found necessary to keep 
part of the collections strictly for students, and exhibit the 
remainder. Ample storage accommodation, at any rate, was 
essential. ‘Then when they came to deal with natural history 
specimens the curator would be called upon to perform quite a 
distinct and troublesome set of tasks. One great difference 
between the work to be done in the art section and the one 

evoted to natural history objects was that the art specimens 
came into his hands very nearly in the condition in which they 
would have to remain. A picture, a vase, a piece of old armour, 
or a statue, beyond a certain amount of tender care in cleaning 
and repairing, which was more or less mechanical in its nature, 
was ready for its place on the museum shelves. This was far 
from being the case with the greater number of natural objects. 
Not only did they require special methods of preservation, but 
very often their value as museum specimens depended entirely 
on the skill, labour, patience, and knowledge expended upon 
them. In specimens illustrating biological subjects the highest 
powers of the museum curator were called forth. A properly 
mounted animal or a carefully displayed anatomical preparation was 
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in itself awork ofart, based onanatural substratum. In few branches 
of museum work had there been greater progress of late years than 
in this, and few offered still further scope for development. 
Now, the direct benefit of a complete collection of specimens 
illustrating the fauna and flora of the district in which the 
provincial museum was situated was cbvious, and could not be 
exagcerated. The pursuit of collecting and studying natural history 
objects gave to the persons who were inclined to devote their 
leisure hours to it a beneficial training for whatever their real 
calling in life might be. They acquired a sense of order and 
method, they developed their gift of observation and they were 
stimulated to healthy exercise. Nothing encouraged them in this 
pursuit more than a well-warned and easily accessible collection 
in their native town, on which they could fall back as a pattern 
and an aid for their own. A good series of the local rocks, 
minerals, and fossils was also most desirable, for they should 
always bear in mind that the principal aim of a provincial museum 
ought to be popular instruction. A great many other subjects 
might be suitably illustrated if the necessary space were available. 
To give an object lesson of the gradual growth and evolution of 
the town or city in which the museum was situated would not 
only be instructive, but it would tend to rouse an interest among 
the citizens in the problems of the future expansion and what had 
been called “town-planning.” The various features connected 
with the water supply, lighting, and disposal of sewage were all 
capable of illustration in a museum. ‘The construction of roads 
in ancient and modern titnes was beautifully shown by models in 
the great Bavarian Science Museum at Munich, as well as the 
various systems of water-supply, heating and lighting. Almost 
to every industry one or more reoms had been devoted in 
this splendidly-equipped: building, and immense sums were being 
spent annually in the Bavarian capital to keep the museums up to 
a high standard of efficiency. - As regarded art objects, the 
- tendency in foreign museums was to display them now in quite a 
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different manner from that adopted hitherto. Formerly all the 
articles made of glass, for instance, were grouped together in one 
or more cases. In a similar manner were treated the china and 
pottery ware, the metal work, and the jewellery. This method of 
exhibition had been found to tire the visitor, who was unable to 
assimilate and derive the desired benefit from this great feast of 
knowledge that was spread before his eyes in unattractive profu- 
sion. A few of the best objects belonging to a certain period 
were now selected and placed together. In this way small rooms, 
suitably decorated, had been completely equipped with furniture, 
pictures, glass, china, and metal ware, so as to produce very 
pleasing as well as instructive eftects. Whatever method of 
exhibition might be adopted, overcrowding should be avoided. 
It was far better to place an indifferent art object into the reserve 
collection than to deprive the valuable specimens of the space 
necessary for their just appreciation. A good picture especially 
should have plenty of room, so that visitors might be able to 
concentrate their attention on this single object. Although, as he 
had remarked, the principal aim of every museum should be 
popular instruction, it was clearly their duty to endeavour to raise 
the esthetic sense of the people. In all exhibits, whether they 
belonged to science or art, they should constantly bear in mind 
that instruction should be combined with good taste. Now the 
background of a case or wall, or the lining of a box or case, which 
was to show off the specimens was a very important item of 
museum technique. As regarded the texture of the background, 
it occurred to him that in a city like Belfast more might be made 
out of the linen cloth. It could be largely adopted for that 
purpose, using different qualities and shades for the various classes 
of exhibits that they had to deal with. Another important subject 
the curator had to deal with were the cases. It would be 
preferable if they could do without them, but as long as their 
museums were entirely free to the public and open to anyone, 
they must guard their property against injury or loss. The great 
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majority of exhibits must, therefore, be placed under lock and 
key. This was not all; they must preserve them from fire, 
mould, dust, and injurious insects. Hitherto wooden cases were 
almost universally employed in museums. Within recent years, 
however, it had been discovered that metal was far preferable to 
wood. ‘The cost of metal cases no doubt exceeded that of wooden 
ones, but the advantages of the use of metal was so obvious that 
the difference in price could not influence tbe choice. Metal 
cases were much more readily made dustproof, they were more 
fireproof, and more durable, and less apt to warp. They could 
also enlarge the sashes very much without increasing the width of 
the frames carrying the panes. A great German authority on 
museum cases maintains that the architect entrusted with the 
plans of the new museum should first find out exactly the size and 
shape of all the cases the curator required, and strictly adapt the 
size and lighting of the building accordingly. The same authority 
remarked that the architect scarcely ever did so, but was content 
with imitating the already existing faulty museum buildings. Now, 
when they came to the building itself, by far the most important 
feature was that ample daylight should be available for every room 
and every nook and.corner. And yet how many of their modern 
museums failed lamentabiy in that very essential principle of 
construction! Some authorities were strongly in favour of top 
light, others preferred side light. They could not easily make a 
general rule in preference of either, because for certain objects, 
such as large monumental columns and great plaster casts, they 
must have top-light whether they hked it or no. For many 
objects, particularly small ones, a strong side light was preferable, 
and yet if the windows had a southern aspect the direct sunlight 
was apt to be troublesome. In top-lighted galleries the position of 
the cases was independent of the illumination, but they had 
several drawbacks. In the first place, the objects in the upper 
part of the cases overshadowed. those in the lower; secondly, if 
they used horizontal or so-called table cases the light was reflected 
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from the glass into the visitor’s eye; thirdly, skylights required 
constant cleaning and repair. On the whole, side-light with 
windows placed at the ordinary height, seemed to be the best for 
all moderately-sized exhibits. ‘lhe screens or cases, if placed 
between the windows at right angles to them, received excellent 
light, and it was after all the natural one for human habitations. 
Almost all picture galleries were constructed to receive day light 
from above, although the great majority of the pictures were 
originally painted in side-lighted rooms and were never intended 
for the great top-light halls in which they were now exhibited. 
A very important consideration was that the museum building 
should be constructed as far as possible of fireproof material, 
which he understood could now be obtained at a small additional 
cost. He had mentioned that the collection of every large museum 
must necessarily be arranged into two series—namely, an exhibited 
series and a reserve or study series. The officials of a provincial 
museum, owing to want of space, might be anxious to curtail or 
even do without the latter. But the museum could scarcely 
manage to fulfil its proper functions if some provisions were not 
made for the safe storage of study and reserve collections. 
Every provincial museum received large collections, such as 
birds, butterflies, flint or stone implements, which could not all be 
exhibited. ‘These, along with the duplicates, should be made 
available for study and comparison by students. There were 
many other objects that came into the possession of a provincial 
museum which might not be suitable for exhibition, and they were 
yet of considerable value to specialists. It was incumbent, there- 
fore, on those who planned a local museum to make ample 
provision for the storing of such objects and their preservation 
from injury as well as for the staff of officials who looked after 
them. There should be a supply of store drawers—if possible 
interchangeable—an especially fire-proof spirit store and suitable 
cases for the various objects that might have to be deposited 
there. Finally, it was desirable, in view of the growing popular 
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demand for lectures in connection with museums, te establish a 
small lecture theatre within the museum building. Several of the 
English provincial museums possessed such lecture theatres. 
Before showing them a few lantern slides which his friend Mr. 
Robert Welch had kindly prepared for him, and which illustrated 
the subject of some of his remarks that evening, there was still 
one other feature that he should like to say a few words about. 
It was what had been called the “open-air museum.” Many 
beautiful and interesting objects, threatened with early destruction 
in the rapid changes of the present day, were not suitable for 
presentation in their museums. Such were, for example, some 
of the very interesting primitive vehicles which had been dis- 
covered and brought together by their versatile friend Mr. Welch, 
illustrating the evolution and origin of the Irish outside car. 
The varieties of ancient farm implements, obsolete coaches, 
and many cther things, such as old types of cottages 
with pecular thatched reofs were all worth keeping for 
posterity as records. Mr. Alec Wilson suggested, in an 
address on local museums, that a model Irish residence might 
be set up in Belfast representing the time when Cuchulain was 
fighting for Ulster.. He (the lecturer) was not quite clear as to the 
kind of dwelling he had in his mind, but if such an idea were 
carried out it should be in the open ground. Now, in Scandinavia 
such objects were mostly conveyed to the open-air museums. 
- Stockholm had its skansen and Christiania its bygd6, and both of 
these establishments were among the most popular resorts of the 
people of Scandinavia, and greatly fostered among them that 
interest in the past history and civilisation of their country which 
it was SO important to preserve. 

At the close of the lecture Dr. Scharff showed by means 
of lantern views a number of noted British, Continental, and 
American museums. 

Discussion being invited, Mr. William Gray, M.R.I.A., 
suggested that the lecture should be printed in extenso, 
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Dr. Andrew Trimble, J.P., as a member of the Library and 
Technical Instruction Committee, explained the steps which had 
been taken in regard to the proposed new art gallery and museum 
in the Botanic Gardens Park. He thought the site chosen was 
an admirable one as regarded light and general position. ‘They 
had their Curator already appointed, and they hoped to consult 
him frequently in regard to future arrangements. He should like 
to ask Dr. Scharff if he thought a museum and art gallery could 
be housed consistently in the same building. 

Mr. James Corr spoke appreciatively of the lecturer, whom 
he described as an idealist. Unfortunately in Belfast they were 
limited in money and space in regard to their museum, but he 
had no doubt that when erected it would be an ornament to the 
city and an education to the people. Before they embarked 
seriously on the work they would get the very best expert advice. 

Mr. Robert Welch referred to the Horner collection of 
spinning-wheels, which he thought formed a splendid nucleus of 
a particular section of their staple industry. 

Mr. Alec Wilson, J.P., alluding to openair museums, 
suggested the utilisation of the whole of the Botanic Gardens 
Park for that purpose. He mentioned that April next year would 
be the tercentenary of Belfast. It was in April, 1613, that the 
town got its charter. Previous to that it had no corporate 
existence, and it had occurred to some of them that they ought 
to get up a tercentenary exhibition. They might thus from the 
material forthcoming get a history of the development of Belfast. 

Professor Symington strongly supported the idea of the 
Botanic Gardens Park being devoted toa museum. By that he 
did not mean a huge showy building, but what might be described 
as a museum park, very much on the lines of the Scandinavian 
museums. 

Mr. R. M. Young, J.P., agreed that the taking of the Botanic 
Gardens Park for a museum of the kind described would be most 
desirable, In connection with the tercentenary exhibition 
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suggested by Mr. Wilson he thought a very effective pageant 
might be organized. 

Sir Otto Jaffé, J.P., in proposing a hearty vote of thanks to 
Dr. Scharff, said he had no doubt the lecture would bear good 
fruit. He thought the site which had been selected for their local 
museum was on the small side. He agreed that they should have 
regard to the future, and he would be in favour of devoting the 
whole of the Botanic Gardens Park, or at all events half of it, for 
the purpose of a museum park. 

Professor Gregg Wilson, in seconding, said they should not 
be content with a small museum, but should endeavour to have 
one which would rival some of the beautiful buildings they had 
seen depicted on the screen. 

The resolution was cordially passed. 

Dr. Scharff, in reply, said he was glad his remarks had already 
borne fruit, and that there was a general opinion in favour of the 
whole of the Botanic Gardens Park being devoted to an open-air 
museum. He quite agreed that it would be a very suitable place 
for something of the kind as had been so successfully done in 
Scandinavia. He had seen the site which had been chosen for 
their Belfast museum, and he thought it was a very suitable one. 
The rest of the park could be laid out as the museums in Stockholm 
and Christiania had been. In reply to Dr. Trimble, he might say 
that an art gallery and museum might be combined. It had been 
done in many museums very effectively, and he thought it could 
be done in Belfast. 

The proceedings then terminated. 


March 16th, 1912. 


Professor Linpsay, M.A., M.D., F.R.C.P., President, in the Chair. 


“GERMAN EDUCATION.” 


By PRoFFSSOR SADLER. 


(Abstract). 


A popular and instructive lecture was given in the Assembly 
Minor Hallon March 16th by Professor Sadler, LL. D., vice-chancellor 
of Leeds University, the subject being ‘‘German Education : its 
Lessons for Europe.” As Professor Sadler is a recognized 
authority on this matter, the lecture was very largely attended by 
those interested in education generally. 

Proressor LinpsAy, who occupied the chair, said in 
the name of the Society he offered to Dr. Sadler a_ hearty 
Irish welcome. Dr. Sadler, he said, was one of the foremost 
living authorities on the subject of education, and had made 
numerous and valuable contributions to the literature of the 
subject. If he (the Chairman) were asked what were the special 
merits of German education he would be inclined to signalise 
four points—first, the completeness of organisation and the 
harmonious co-ordination of parts which characterised the German 
educational system; secondly, the generous and _ farsighted 
encouragement of research ; thirdly, the liberal financial support 
accorded to the schools and universities by the Crown, the 
Legislature, and other public bodies ; and, fourthly, the honour 
accorded to the teacher and the high value set upon his work. It 
would be admitted that in some of those particulars we in this 
country fell short. Every country must develop the system of 
education best suited to its needs, its traditions, and its spirits, 
but German education was rich in suggestion, 
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PROFESSOR SADLER, who met with a very cordial reception, 
in the course of his remarks said the period which extended frem 
the foundation of the German Empire to the present day had 
been an era of renewed advance. In the atmosphere of political 
thought and moral abnegation voiced by Fichie the educational 
ideals of modern Germany were formed. Prussia had rendered 
great services to German education, but, great as those services 
had been, Prussia was not the sole representative of German 
culture or of its administrative achievement. To ignore the 
services rendered by Southern Germany and the smaller States 
now part of the German Empire would be to conceal some of the 
main factors in the problem. Modern German education was a 
federal unity, comprising great differences of tone and temper in 
various parts of the empire, the whole being bound together in 
such a manner as to secure a sufficient unity of administration 
without imposing a mechanical uniformity upon different traditions 
of culture and of social life. The great significance of the history 
of German education in the last century lay in its effective national 
organization and its far-reaching international relationships, 
Proceeding, he said Halle was the first university to be based on 
the principle of freedom of thought and teaching, and therefore 
to assimilate modern philosophy and science, and the influence of 
the Universities of Halle and Gottingen transformed academic 
life in Germany, and in consequence by the end of the 
eighteenth century there had been established throughout 
Germany a strong and intellectual tradition which was pre- 
disposed to welcome a great development of public education 
under the supervision of the State. The influence of Kant in 
Protestant Germany and the religious revival, partly due to 
Romanticism in Southern Germany, prepared the way for the 
acceptance of new plans of educational organization imposed by 
‘the State. The years 1840 and 1870 were in some respects years 
of reaction, the progress of the universities slackened, and in the 
elementary schools progress was checked by a fear of the political 
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consequences of over-education. But the period was also one of 
advance, and the elementary schools diversified their plans of 
study to suit the growing needs of the commercial and industrial 
community. In the period extending from 1870 to the present 
time education had advanced in a marvellous manner the 
universities had been strengthened by the State, secondary schools 
had been improved, and there was the quickening of a new spirit 
among the teachers and pupils in elementary schools, while 
technical education had been furthered in all grades upon a basis 
of liberal preparatory training. Continuing, the lecturer pointed 
out that there was no single code for the regulation of elementary 
schools throughout the empire, and attendance at continuation 
schools was subject to laws which differed considerably in various 
States, and the provision of intermediate or higher elementary 
schools was diverse according to State law. Education in 
Germany owed its strength and its capacity for readjustment to 
socia] needs to the fact of its being a federal unity. It, however, 
maintained an impressive uniformity of intellectual standards, and 
was so organized as to obtain the reciprocal recognition of 
educational qualifications between different parts of the Empire. 
It possessed great intellectual pre-suppositions, which characterized 
it among the educational systems of the world, and it exerted a 
united influence upon the thought of other nations. The 
provincial varieties which enriched and strengthened it did not 
weaken or obscure the fundamental unity of the whole system. 
There were many signs of impending changes in the system, but 
the great fabric of its administration remained intact and _ its 
prestige remained unshaken. 


An interesting discussion followed, in which the following 
took part :—Professor D, L. Savory, Dr. A. Trimble, J.P.; Messrs 
D. R. Campbell, J. Johnston, and T. R. Johnston. 


Rey. Dr. HaMILTon, vice-chancellor of the Queen’s 
University, in moving a vote of thanks to Dr. Sadler, said they 
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were very grateful to the lecturer for his instructive address, 
which, he was sure, would have a stimulating effect upon them. 
Mr. THomas REA seconded the motion, which was passed 
by hearty acclamation. 
Dr. Sadler had a guard of honour, composed of forty-eight 
boy scouts, under the command of Captain A. S. Frazer. The 


lecturer is a member of the head quarter staff of the boy scouts 
organization. 


26th March, 1012, 


Professor Linpsay, President, M.A., M.D., F.R.C.P., 
in the Chair. 


“ BIG GAME SHOOTING IN INDIA.” 


By CaPTaAIN SLEEMAN, F.R.G.S. 


(Abstract). 

CAPTAIN SLEEMAN, who was cordially received, said his 
family for three generations had been pretty closely associated with 
India, and his grandfather, General Sleeman, was remembered as 
the exterminator of thuggee, that monstrous superstition of 
murder, which, it was computed, had cost the lives of a couple of 
millions of people. The lecturer then went on to deal with the 
art and practice of big-game hunting as especially applied to 
tigers, panthers, and bears. ‘The Captain, it may be mentioned, 
is a mighty hunter, fit to rank with Baker and Selous, and he 
mentioned incidentally that his Indian spoils embrace some 
twenty varieties of big game, while of four records which he had 
-made while following the sport one of the most remarkable was 
three bears with three shots inside twelve seconds. Captain 
Sleeman has slain tigers by the score, panthers by the dozen, bears 
by the hundred. He has hunted Mr. Stripes upon elephants, 
equipped scmetimes with pad, sometimes with howdah ; he has 
waited for him in the fork of a tree with a live bait in the shape of 
goat or pig tied up close by ; he has watched Ly a river bank for 
him to return to a “kill” of the previous night, and he has 
followed his tracks on foot right into the jungle. He gave some 
interesting facts about the life history of tigers and panthers and 
bears before detailing the special measures employed in compassing 


42 Cabtain Sleeman on Big Game Shooting in India. 


their death, and defended the hunting down and destruction of 
the beautiful but savage carnivora of India as a practice which 
benefited not only the equally beautiful and gentler wild animals 
on which these carnivora prey, but also the population of the 
villages which are near the jungles. ‘Tigers, he said, will tramp 
some thirty miles of a night in search of prey, and a tiger would 
kill a cow every three days or so; sometimes indeed they would 
kill for mere lust of blood, and he had known a tiger to kill 
sixteen natives In one night. ‘Tigers and panthers in India killed 
every year about 1,500 human beings and 28,000 cattle. He had 
known villages to be deserted owing to the depredations of these 
-easts, and thus their destruction became an obligation upon those 
who possessed the means and time, and were willing to incur the 
danger the task involved. Captain Sleeman then related a 
number of thrilling shikari adventures experienced by himself and 
others in order to show the risk associated with tiger and panther 
hunting. He also showed by limelight a number of interesting 
Indian slides, some of historical Indian scenes, and others of 
shikari operations, the most attractive of which illustrated the 
beginning, progress, and culmination of “big shoots” in which he 
had been engaged. 

The lecture was much enjoyed by «ll who heard it, and at 
the close a hearty vote of thanks was accorded to Captain 
Sleeman, on the motion of Mr. HENRY RIDDELL, seconded by 
Mr. JOHN HORNER. 


ANNUAL REPORT, t6tii2, 


The annual meeting of the shareholders of the Belfast 
Natural History and Philosophical Society was held in the 
Museum, College Square North, on 27th November. Professor 
J. A. Lindsay, M.A., M.D. (President), occupied the chair, and 
there was a good attendance, amongst those present being— Right 
Hon. Robert Young, J.P.; the Vice-Chancellor of Queen’s 
University (Rev. Dr. Hamilton), Professor Gregg Wilson ; Messrs- 
James Moore, J.P.; G. H. Ferguson, J.P.; T. F Shillington, J-P., 
iwi voung,, J.P.; S, F. Milligan, J.P.,M.R.1As3* Henry 
Riddell, M.E.; J. M. Finnegan, B.A., B.Sc.; R. A. Kyle, W- 
Faren, W. Armstrong, W. Gray, M.R.I.A.; Alex. Taylor, John 
Smith, M.I.C.E.; Isaac T. Ward, John Horner, A. T. Jackson, 
Gre Nevin H. Foster, J. H. H. Swiney,~B.A., M.I.C.E.; and 
W. Mullan. 

Apologies regretting inability to attend were receiyed from 
Sir James Henderson, M.A.; Mr. Joseph Wright, and Mr. Robert 
Patterson, F.L.S., M.R.I.A. (hon. secretary). 

Mr. Ropert M. Younc submitted the Annual Report as 
follows :— 

The Council of the Belfast Natural History and Philosophical 
Society desire to submit their Report of the working of the Society 
during the past year. 

The Winter Session was opened on 14th November, 1911, 
when Major Leonard Darwin, President of the Eugenics Education 
Society, kindly delivered an address, subject—‘‘ The New Science 
—Eugenics or Race Hygiene.” The large hall of the Municipal 
Technical Institute was courteously lent for this lecture by the 
Library and Technical Committee. 
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The second meeting took place on 5th December, when the 
President, Prof. James A. Lindsay, M.A.,M. D., gave his inaugural 
address in the Museum. Subject—‘‘The Philosophy of Henri 
Bergson.” 


The third meeting was held on oth January, 1912, when an 
illustrated lecture, entitled—‘ From Montreal to Victoria, an 
Impression of Canada,” was delivered by Mr. William Hunter, J.P. 

At the fourth meeting on 2nd February, Prof. H. H. Turner, 


D.Sc., F.R.S., gave a popular illustrated lecture on ‘‘ Comets,” in 
the Assembly Hall. 


The fifth meeting was held on 6th February, when two papers 
were read (1) “‘ Recent Advances in Irish Ornithology,” illustrated 
with lantern views, by Mr. Nevin H. Foster, M.R.I.A. (2) “The 
Growth of Public Opinion Psychologically Considered,” by 
Mr Hl) Gb. Stewart, (M.A, Phe 

The sixth meeting was held on 5th March, when Dr. R. F. 
Scharff, Ph.D., National Museum, Dublin, delivered an illustrated 
address, subject—‘‘ The Aims and Scope of a Provincial Vluseum,” 
followed by an instructive discussion. So much public interest 
was taken in the subject that the Library and Technical Committee 
obtained permission to publish the lecture in pamphlet form. 

The seventh meeting, on 16th March, was devoted to a 
popular lecture by Prof. Sadler, LL.D., Vice-Chancellor of Leeds 
University, on ‘‘German Education: Its Lessons for Europe,” 
delivered in Minor Hall, Assembly Buildings, and followed by a 
discussion. 

The closing lecture, on 26th March, was kindly given by 
Capt. J. L. Sleeman, F.R.G.S., subject—‘India and Its Big 
Game Shooting,” with lantern views. 

At all these meetings, the attendance of the members and 
the general public was encouraging. 

Your Society has to deplore the loss of two zealous friends, the 
late John Ward, F.S.A., who gave valuable assistance in securing 
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several donations of antiquities from Egypt Explorations Fund, 
and Mr. John Brown, F.R.S., for many years an active member of 
the Council of the Society, and who contributed important papers 
to the Society’s proceedings. 

As mentioned in last Annual Report, the collections of the 
Society presented to the Belfast Corporation are undergoing 
careful and scientific classification and cataloguing. 

The geological specimens are now under consideration. 

During the past session Mr. George Donaldson has again 
rendered valued clerical assistance. A list of the numerous 
transactions received in exchange from home and foreign Learned 
Societies will be printed with the present Report. 


Your Council would desire to express their best thanks to the 
local press for their excellent reports of the various meetings. 


In accordance with the constitution of the Society, five 
members of Council retire from office, of whom four are eligible 
for re-election, viz.:—John M. Finnegan, Prof. J. A. Lindsay, 
Henry Riddell and R. M. Young. 


Mr. Henry RIDDELL submitted the financial statement, 
which showed that there was a balance in the bank of £95 4s. 2d. 
That was the first time for a considerable number of years there 
was a balance in the bank, and it was due to the fact that they 
were now receiving from the city a rental of £150 for that hall 
and the museum. Compared with previous years there had been 
a slight falling off in the subscriptions. He thought the Society 
ought to give the Council a lead in the matter of increasing the 
number of their adherents, and of giving the organization a wider 
effect in the city. It seemed to him that the number of share- 
holders and subscribers was very small for a Society such as that, 
the premier Philosophical Society in the city, and that an effort 
should be made to widen their horizon in some way. Very much 
greater benefit would accrue to the community at large if the 
Society had a very greatly increased membership. 
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The CHAIRMAN, in moving the adoption of the report, said he 
thought he could congratulate that old Society on maintaining 
its energy and vigour, and on the successful work done during 
the past year, as well as on the favourable financial position 
which it now occupied. He thought the work of the year was 
in many respects very interesting, and three of the lectures, which 
were fresh in his memory, were those given by Professor Turner 
on ‘“ Comets,” by Professor Sadler on ‘German Education,” and 
Professor Scharff on ‘“‘The Aims and Scope of a Provincial 
Museum.” Those three lectures were of special interest and 
value to them all. Continuing, the Chairman said he would like 
to thank the various officials for the assistance they had given 
him in the discharge of his duties during the year. He congratu- 
lated the Society upon the improvements which had been effected 
in the premises, which were now much more comfortable and 
satisfactory than they were in former times. In that connection 
he would like to acknowledge the services of Mr. Horner and of 
Mr. Riddell. They all regretted that Mr. Patterson had resigned 
the hon. secretaryship of the Society owing to pressure of business, 
but he was sure everyone in that room would be delighted to hear 
that they had secured as his successor Mr. J. M. Finnegan. 
Their collections, as they had heard, were being taken over by 
the Corporation, and were being put in excellent order. The 
members would be glad to know they were proving even more 
valuable than had been anticipated. The Irish antiquities, 
the collections of local tokens and of coins, he believed, would 
prove of great interest and value. They had to deplore some 
losses by death. The late Mr. John Ward had been well known 
to them all as an author, a traveller, and an archeologist. His 
books on Egypt were recognised as authoritative, and, he had also 
been a collector. He had the pleasure of seeing his collection of 
‘ancient coins, and he thought at the time they were most rich and 
valuable. Their proceedings that present year, he thought, were 
very favourable. He would like to emphasize what had been 
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said by the Treasurer. They would be glad of an increase in the 
membership. They thought there were many in the city who 
sympathised with the work, and who really ought to be of their 
company. He hoped that appeal would meet with the response 
it was entitled to. Their Lecture Committee was already at 
work for the present year, and amongst the engagements arranged 
was a lecture by Professor Stirling, of Manchester, on “ Life and 
Motion.” He had much pleasure in moving the adoption of the 
report and statement of accounts. 


Rev. Dr. HmiLton (Vice-Chancellor of Queen’s University, 
Belfast), in seconding the motion, said it was very satisfactory 
that the Society, instead of suffering by the change which came 
about when their collections were handed over to the Corporation 
seemed in more than one respect to have gained by it. The 
report of the Treasurer was the best yet submitted, and they 
hoped the flourishing state of their finances would be continued 
in the future. The President had referred to some of the lectures 
given during the year, which especially evoked their approval. 
He thought many people would add one more to those he 
mentioned, one which the President could not mention himself— 
namely, Professor Lindsay’s lecture on ‘‘ The Philosophy of Henri 
Bergson.” Lectures by eminent strangers provided a new feature 
of their work, and he would join the Treasurer and the President 
in expressing the wish that the Council should in some way be 
instructed to devise some means whereby the membership, or 
associated membership of the Society, might be increased. That 
was the oldest scientific Society, as they had heard, in Belfast. 
It occupied a very honourable position, it had a noble history, 
and he thought none of them would like to see it falling off or 
falling away in any single respect. 


The reports were adopted. 


On the motion of Mr. William Gray, M.R.I.A., seconded by 
Mr. James Moore, J.P., the following were appointed members 
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of Council:—John M. Finnegan, B.A., B.Sc.; Professor J. A. 
Lindsay, M.A., M.ID.; Henry Riddell, M.E.; R. M. Young, B.A.; 
and Professor W. St. Clair Symmers. 


Mr. T. F. Shillington, J.P., moved a vote of thanks to the 
President, and hoped Professor I.indsay would allow his name to 
be put forward again for the office during the coming year. 


Right Hon. Robert Young formally seconded the motion, 
which was passed unanimously. 


Subsequently a meeting of the Council cf the Society was 
held for the purpose of electing office-bearers for the ensuing 
year. Proressor Lindsay (president), Mr. Henry Riddell (hon. 
treasurer), Mr. John Horner (hon. librarian), and the four 
outgoing vice-presidents were re-elected, and Mr. J. M. Finnegan 
was appointed hon. secretary in succession to Mr. Robert 
Patterson. 
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EXCHANGES. 


ADELAIDE.—Transactions of the Royal Society of South Australia. 
Artpany.—Annual Report of New York State Museum. 
ANN-ARBOR.-—Michigan Academy of Sciences. 
AustTIN.—Transactions of the Texas Academy of Sciences. 


BasEL.—Verhandlungen der Naturforschenden Gesellschaft in 
Basel. 


Betrast.—Report and Proceedings of the Belfast Naturalist 
Field Club. 
BercEen.—Bergens:Museums Aarbog and Crustacea of Norway. 
BERKELEY.— University of California. 
BirMINGHAM.—Natural History and Philosophical Society. 
Bs Midland Institute Scientific Society. 


Botocna.—Rendiconto della R. Accademia dell’ Instituto di 
Bologna. 


Boston.—Boston Society of Natural History. 
BouLDER.— University of Colorado College Studies. 


BreMeN.— Abhandlungen vom Naturwissenschaftlichen Verein 
zu Bremen. 


BresL_au.—Zeitschrift fiir Entomologie vom Verein fiir Schles 
sicke Insektenkunde. 

BriGHToN.—Annual Report of Brighton and Hove Natural 
History and Philosophical Society. 

BrisBANE.—Annals of the Queensland Museum. 

BROoKLYN.—Science Bulletin of Brooklyn Institute of Arts and 


Sciences. 
BRuSSELS.—Bulletin de la Société Royale de Botanique. 
* Annales de la Société Royale Zoologique et Molaco- 


logique de Belgique. 

a Annales de la Société Entomologique de Belgique. 
BuEenos Ayrgs.—Anales des Museo Nacional de Buenos Aires. 
BuFrraLo.—Bulletin of Buffalo Society of Natural Sciences. 
Catcutta.—Records of the Geological Survey of India. 

3 Memoirs of the Department of Agricultural in India. 

‘5 Botanical Series and Entomological Series, also the 

Agricultural Journal of India. 
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CaMBRIDGE.— Proceedings of Cambridge Philosophical Society. 
CAMBRIDGE, Mass.—Bulletin of the Museum of Comparative 
Zoology, also Curator’s Report. 

CarpirF — Transactions of the Cardiff Naturalists’ Society. 
CarbiFF.—Report of the Welsh Museum of Natural History. 
CassELL.—Abhandlungen des Vereins fur NE uh zu Kassel. 
Cuicaco.—Academy of Sciences. 

A Field Museum of Natural History. 


CHRISTIANA. — Forkandlinger i Videnskabs-Selskabet i Chris- 
tiania. 


Crncinnati.—Bulletin of the Lloyd Library. 

ComMBRA PoRTUGAL.—Scientific Academy of Coimbra University. 

CoLorapo Sprincs.—Colorado College Studies, also Science 
series and Engineering Series. 

CoLumBus.— Ohio State University. 

CoPENHAGEN.—Academy of Science and Arts. 


Dantzic.—Schriften der Naturforschenden Geselleschaft in 
Danzig. 


DavENPOR?T.—Proceedings of the Davenport Academy of 
Sciences 
DreEsDEN.—Jahresbericht der Gesellschaft fiir Natur und Heil- 
kunde in Dresden. 
Dusiin.—Scientific Transactions of the Royal Dublin Society. 
also Scientific Proceedings and Economic Proceedings, 
a Royal Society of Antiquaries of Ireland. 
ss Royal Zoological Society of Ireland. 
- The National Library. 


EDINBURGH.-—Transactions of the Botanical Society of Edin- 
burgh. 


- Proceedings of the Royal Society of Edinburgh. 
Proceedings of the Royal Physical Society. 


EmprEN.—Jahresbericht der Naturforschenden Gesellschaft in 
Emden. 


Grnoa.—Rivista Ligure di Scienze, Letture, ed Arti. 
Gressen.—Bericht der Oberhessischen Gesellschaft fiir Natur und 
Heilkunde zu Giessen. 
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Giascow.—Proceedings of the Royal Philosophical Society. 
53 Geological Society of Glasgow. 
Gor.iitz.—Abhandlungen der Naturforschenden Gesellschaft zu 
Gorlitz. 
Hauirax.— Nova-Scotian Institute of Science. 
HameurG,—Verhandlungen des Naturwissenschaftlichen Vereins 
in Hamburg. 
IcLto.—Jahrbuch des Ungarischen Karpathen Vereines. 
INDIANAPOLIS. — Proceedings of the Indiana Academy of 
Sciences. 
Kansas.—University of Kansas. 
KHARKOFF.—Transactions of the Society for Physico Chimiques 
of Kharkoff University. 
Kirrr.—Memoirs of the Society of Naturalists of Kieff. 
LausaNNE.—Bulletin de Société des Vaudoise des Sciences 
Naturelles. 
LAWRENCE.—Science Bulletin of the University of Kansas. 
LEerps.—Annual Report, Philosophical and Literary Society. 
LErpsic.—Sitzungberichte des Naturforschenden Gesellschaft vu 
Leipzig. 
Lima.—Boletin del Cuerpo de Ingenieros de Minas del Peru. 
Lonpon.—Report of the 76th Meeting of the British Association, 
also Report of the Corresponding Societies Committee. 
“3 Quarterly Journal of the Geological Society of London. 
ss Journal of the Royal Microscopical Society. 
. Transactions of the Zoological Society of London. 
ss Memoirs of the Astronomical Society. 
s, Guide Books, British Museum (Natural History). 
5 The Patent Office Library. 


Manpison.—Bulletin and Maps of the Geological and Natural 
History Survey of Wisconsin. 


Mapbras.—Bulletin of the Madras Government Museum. 
MANCHESTER.—Journal of the Manchester Geographical Society, 
MELBOURNE.—Proceedings of the Royal Society of Victoria. 
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Mexico.—Boletin Mensual del Observatoria Meteorologico 
Magnetico Central de Mexico, also Anuaria. 

— Boletin de Instituto Geologico de Mexico. 
MILWAUKEK.— Bulletin of the Wisconsin Natural History Society. 
MINNEAPOLIS.—Bulletin of the Minnesota Academy of Natural 

Sciences. 
MissouLa.-——Bulletin of the University of Montana. 
MontevipDEo.— Anales del Museo Nacional de Montevideo. 
MonTREAL.—Reports and Maps, Geological and Natural History 
Survey of Canada. 
Moscow.—Bulletin of the Imperial Society of Naturalists of 
Moscow. 
New Haven, Conn.—Yale University Library. 
New York.—Bulletin of the American Geographical Society. 
Annals of the New York Academy of Sciences. 
3 Columbia University Library. 
New OrLEANS.— Louisiana State Museum. 
a Natural History Survey. 
NorMan.—The University of Oklahoma. 
NottincGHaM. —Annual Report and Transactions of the Notting- 
ham Naturalists’ Society. 
Orono.—The University of Maine. 
OsnaBRUCK.—-Silbzehnter Jahresbericht des Naturwissenschaft- 
lichen Vereines zu Osnabruck. 
Otrawa.—Annual Report of Geological Survey of Canada. 
Oxrorp.—The Ashmolean Natural History Society. 
Papua.— Atti della Accademia Scientifica Veneto-Trentin Istriana. 
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PHILADELPHIA.—Proceedings of the Philadelphia Academy of 
Natural Sciences. 
3 Proceedings of the American Philosophical Society. 
Pisa.—Atti della Societa Toscana di Scienze Naturli. 
Pura, BENGAL.—Imperial Department of Agriculture. 
Rio DE JANIERO.—Archivos do Museu Nacional do Rio de 
Janiero, ; 
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RocHESTER, N.Y.—Proceedings of the Rochester Academy of 
Science. 
RomeE.—Journal of the British and American Archeological 
Society. 
Atti della Reale Accademia dei Lincei. 
»  Bollettino della Societa Zoologica Italiana. 
San FRancisco.—Proceedings of the Californian Academy of 
Sciences. 
STAVANGER.—Aarshefte of Stavanger Museum. 
STIRLING.—Transactions of the Stirling Natural History and 
Archeological Society. 
STOCKHOLM.-- Kungl Svenska Vetenskaps Academiens Hand- 
— ealingare 
SypNEy.—Journal of the Royal Anthropological Society of 
Australasia. 
Toxyo.—Mitteilungen der Deutschen Geselleschaft fiir Natur und 
Volkerunde Ostasiens. 
Torquay.—Torquay Natural Hlstory Society. 
TRENTON, N.J.—Archeeologia Nova Ceesarea. 
. UpsaLa.—Bulletin of the Geological Institute of Upsala University 
VIENNA.—Verhandlungen der Kaiserlich Koniglichen Geolo- 
gischen Reichsanstalt. 
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WASHINGTON.—-Year Book of the Department of Agriculture. 

Annual Report of the American Bureau of 
Ethnology. 

Annual Report of the Smithsonian Institution, Pro- 
ceedings of the United States National Museum, 
Smithsonian Contributions to Knowledge, and 
Smithsonian Miscellaneous Collections. 

Bulletin of the Philosophical Society of Washington, 

3 United States Geological Survey. 
York.—Annual Report of Yorkshire Philosophical Society. 

_Zuricu.—- Vierteljahrsschrift der Naturforschenden Gesellschaft 

in Zurich. 


bP) 


9 


99 


39 


me Le ASt NAGURABPEES TOR Y 
aN )..PTHILOSORAIGAL .=OCIERTY, 


Officers and Council of Management for 1912-13. 


President : 
PROF. JAMES A. LINDSAY, M.A., F.R.C.P. 


Vicc=Presidents: 


SIR JAMES HENDERSON, | ROBERT PATTERSON, F.L.s. 
Soin IDolbes ela WILLIAM SWANSTON, F.e.s. 


ROBERT M. YOUNG, J.P. 


tbon. Treasurer: 
HENRY RIDDELL, zz. 


bon. Librarian: 
JOHN HORNER. 


fbon. Secretary: 
JOHN M. FINNEGAN, B.aA., B.Sc. 


Council : 


SIR JOHN W. BYERS, M.a., M.D. 

JOHN M. FINNEGAN, B.A., B.SC., SEC. Q.U.B. 
MAURICE F. FITZGERALD, B.A., M.I.M.E., A.M.I.C.E. 
NEVIN H. FOSTER, M.B.0.U. 

SIR JAMES HENDERSON, A.M., D.L., J.P. 
PROFESSOR: J. A. LINDSAY, M.A., M.D: F.R.€.P: 
JOHN HORNER. 

ALEXANDER TAYLOR. 

SEATON F. MILLIGAN, M.R.1.A., J.P. 

HENRY RIDDELL, m.ez. 

WILLIAM SWANSTON, F.G.s. 

PROFESSOR GREGG WILSON, D.sc., M.R.I.A. 
RIGHT HON. ROBERT YOUNG, Pc., C.E., J.P. 
ROBERT M. YOUNG, B.A., J.P., F.R.I.B.A. 
PROFESSOR W. ST. CLAIR SYMMERS, m.z. 


56 


SHAREHOLDERS. 


[*Denotes holders of three or more Shares]. 


* Alexander, Francis, B.E., Belfast 
Allworthy, S. W., M p., Manor House, Antrim Road, do 
* Anderson, John, J.P., F.G S. (Representatives of), 

Holywood, Co. Down 
Andrew, John J., L.D.s., R.c.s.Eng., 23 University Square, Belfast 


Andrews, Miss Elizabeth, 12 College Gardens, do 
Armstrong, William, Donegall Square West, do 
Armstrong, William, Thronemount, do 
Baird, Capt. William, Royal Avenue, do 


Beattie, Rev. A Hamilton (Representatives of) 
Portglenone, Co. Antrim 


Bigger, Francis J., M.R.1.4., Ardrie, Antrim Road, Belfast 
Boyd, William, Great Victoria Street (Representatives of) do 
*Boyd, J. St. Clair, M.p., Chatsworth, Malone Road do 
Brett, Sir Charles H., Gretton Villa South, Malone Road, do 
Brett, John H., c.z., Fortwilliam Park, do 
Bristow, James R., Lismore, Windsor Avenue, do 
Bristow, John, Wellington Place, do 
Brown, John, F.R.S., A.M.1.E.E., Longhurst, Dunmurry, Co. Antrim 
Burrowes, W. B., Ballynafeigh House, Belfast 
Byers, Sir John W., m.A., M.D., Lower Crescent, do 
* Brown, George B., Lisnamore, Ormeau Road, do 
Braithwaite, W. T., 14 Botanic Avenue, do 
Caiwell, William, M.A., M.D., 6 College Gardens, do 
*Campbell, Miss Anna (Representatives of), do 
Carr, A. H. R., Donegall Place, do 
Carson, John (Representatives of), Walmer Terrace, Holywood 
*Charley, Phineas H., Mornington Park, Bangor, Co. Down 


*Christer Mrs. Rodolphe, St. Imier, Brig of Cairn, Ballater, N.B. 


Shareholders. 54 


Clark, George S., p.L., Dunlambert, Belfast 
Clarke, E. H., Notting Hill, . do 
Connor, Charles C., M.a., J.p., College Gardens, do 
Crawford, Sir William, j.p., Mount Randal do 
Corbett, Miss K. M., Derryvolgie Avenue do 
Combe, Barbour, Ltd., do 
Davies, A. C., Lenaderg House . Banbridge, Co. Down 


-*Deramore, Lord, p.L. (Representatives of) 
Dixon, Professor, M.A., SC.D., F.R.S., Hurstwood, Malone 


Park, Belfast 
Dods, Robert, B.A., j.p., St. Leonard’s, Newcastle, Co. Down 
*Donegall, Marquis of (Representatives of), Belfast 
*Downshire, Marquis of (Representatives of), 

The Castle, Hillsborough, Co. Down 
~Duffin, Adam, LL.p., J.p., Dunowen, Cliftonville, Belfast 
Dunleath, Lord, Ballywalter Park 

(Representatives of), Ballywalter, Co. Down 


Ewart, G. Herbert, M.a., J.P., Firmount, Antrim Road, Belfast 


Ewart, Fred W., M.A., B.L., Derryvolgie, Lisburn 
Ewart, Sir Wm. Quartus, Bart., M.A., J.P., D.L., Glen- 

machan House, Belfast 
Elliott, E. J., Donegall Park, do 
Faren, Wm., Mountcharles do 
*Fenton, Francis G., Paris 
Ferguson, G. W., c.£., J.P., Carnamenagh, Antrim Road, Belfast 
Finlay, Fred W., J.p., Wolshill House, Ligoniel, do 
Finlay, Robert H. F., Cavehill Road, do 
Finnegan, John M., B.A., B.SC., Kelvin House, Botanic 

Avenue, _. do 
FitzGerald, Professor Maurice F., B.A. M.I.M.E., Asscc. 

M.1.C.E., Fairholme, Monkstown, Co. Dublin 
Foster, Nevin Harkness, Hillsborough, Co. Down 


‘Fisher, J. R., 8.u., Alexandra Gardens, Belfast 


58 Shareholders. 


*Getty, Edmund (Representatives of), Belfast 
Gibson, Andrew, F.R.S.A.1., Fairfield, Lansdowne Road, do 
Girdwood, H. M., Broughton Flax Mills, Manchester 
Gordon, Malcolm, Hilden, Lisburn 
*Grainger, Rev. Canon, D.D., M.R.I.A. 

(Representatives of), Broughshane, Co. Antrim 


Gray, William, M.R.1.4., Glenburn Park, Cavehill Roid, Belfast 


*Hall, Frederick H., Waterford 
Hamilton, Rev. Thomas, D.D., LL.D., Vice-Chancellor 

Queen’s University, Belfast 
*Hamilton, Hill, j.p., (Representatives of), do 


Harland, Capt. W., 38 Chester Terrace, Chester Sq., London, S.W. 
Henderson, Sir James, AM., J.P., D.L., Oakley, 


Windsor Park, Belfast 
Henry, Professor R. M., M.a., Wellington Park, do 
Herdman, F.S., The Drift, Antrim Road, do 
Herdman, E. C., Carricklee House, Strabane 
*Herdman, Robert Ernest, J.p., Merronhurst, Craigavad, Co. Down 
Heyn, James A. M., Strandtown House, Belfast 
Hind, John, jun., The Deanery, Carrickfergus 
Hodges, Miss, Glenravel, County Antrim 
Hogg, John, Academy Street, Belfast 
Hazelton, W. D., Old Forge, Dunmurry 
Horner, John, Drum-na-Coll, Antrim Road, Belfast 
*Houston, John Blakiston, J.P., v.L., Orangefield, do 
*Hughes, Edwin, J.p., Dalchoolin, Craigavad, Co. Down 
Hunter, William, j.p., Fortwilliam Villas, Belfast 


Jackson, A. T., c.E., Tighnabruaich, Derryvolgie Avenue, do 


Jaffe, Sir Otto, j.P., LL.D., Kin Edar, Strandtown do 
Johnston, Samuel A., J.p., Dalriada, Whiteabbey, Co. Antrim 
Kennedy, Mrs. Amelia, Dalguise, Monkstown, Dublin 


Kidd, Miss Helen, Castlerock, Co. Derry 


Shareholders. 59 


*Kinghan, John Rk. Windsor Avenue, Belfast 
Kinnaird, George Y., Sandown Park, Knock do 
Kyle, Robert Alexander, Donegall Place, do 
Larmor, Sir Joseph, M.A., D.SC., LL.D., F.R.A.S., SEC.R.S., 

St. John’s College, Cambridge 
Leathem, R. R., m.p., Belgravia, Lisburn Road, Belfast 
Lepper, George C, 72 High Street, do 
Letts, Professor E. A., PH.D., F.c.S., 12 University Square, do 
Lindsay, Professor James A., M.A., M.D., Queen’s Elms, do 
Mackenzie, John, c.£., J.P., 412 Lisburn Road, Belfast 
*Macrory, A. J. (Representatives of), do 
Magill, J. E., Elmwood Avenue, do 
Malcolm, Bowman, M.1.C.E, M.I.M.E., Ashley Park, 

Antrim Road, do 
Maxton, James, M.I.N.A., M.I.MAR.E., Kirkliston Drive, 

Bloomfield, do 
Mayes, William, Deramore Park, do 
Milligan, A., 225 Springfield Road, do 


Milligan, Seaton Forest, M.R.1L.A., F.R.S.A.L, J.P., Bangor, Co. Down 
Mitchell, Robert A, LL.B., T.c.D., Marmont, Strandtown, Belfast 


Montgomery, Henry C. Bangor, Co Down 
Montgomery, H. H., Strandtown, Belfast 
Moore, James, J.P., The Finaghy, do 
Morton, Professor W. B., m.a., Nottinghill, do 
Muir, A. H., Scottish Provident Buildings, do 
Mullan, William, Lindisfarne, Marlborough Park, do 
*Murphy, Isaac James (Representatives of), Armagh 
*Murphy, Joseph John (Representatives of), Belfast 
Musgrave, Edgar, Drumglass, Malone, do 
*Musgrave, Henry, D.L., Drumglass, Malone, do 
M ‘Bride, Henry James, J.P., Hyde Park, Mallusk, do 
M ‘Bride, Samuel, Edgehill, Lennoxvale, do 


*M‘Calmont, Robert (Representatives of), London 


60" Shareholders 


*M‘Cammon, Thos. P., Plaisted, Woodville, Holywood, Co. Down 
MacColl, Hector, Kirkliston Drive, Bloomfield, Belfast 
MacCormac, John M., m.p., Victoria Place, do 
M‘Cormick, Hugh M‘Neile, Cultra House, Holywood, Co. Down 
*M‘Cracken, Francis (Representatives of) 


Macllwaine, Dr. John E., 26 College Gardens, Belfast 
M‘Kisack, H. L., M.p., Chlorine, do 
*MacLaine, Alexander, J.P., Queen’s Elms) 

(Representatives of) do 
M‘Neill, George, Beechleigh, Malone Road, do 
Neill, Sharman D., Martello Terrace, Holywood, Co, Down 
Nicholson, Henry P., Crannagael, Annaghmore, Co. Armagh 
O’Neill, Henry, M.D., J.p., B.L., College Square East, Belfast 
*O’Rorke, Mrs., Tudor Park, Holywood, Co. Down 
Orr, Hugh L., Garfield Street, Belfast 
Park, Rev. Wm., M.A., Garthowen, Sans Souci Park, do 
Patterson, Edward Ferrar, Ballyholme Road, Banger, Co. Down 
Patterson, Mrs. David C., Glenard, Holywood, do 
Patterson, John, Dunallan, Windsor Avenue, Belfast 


Patterson, Richard, J.p., Kilmore (Representatives of), 
Holywood, Co. Down 
Patterson, Robert, M.R.1.4., ¥.Z.S., M.B.O.U., 


Glenbank, do do 
Patterson, William H., m.r.1.4., Garranard, Strandtown, Belfast 
Patterson, William H. F., Stalheim, Knock, do 
Pim, Edward W., j.p., Elmwood Terrace, do 
Pim, Joshua, ro Donegall Square South, do 
Praeger, R. Lloyd, B.£., M.R.1.A., National Library, Dublin 
Reade, Robert H. S., J.p., p.L., Wilmont, Dunmurry, Co. Antrim 
Riddell, Henry, M.t., 64 Great Victoria Street, Belfast 


Scott, R. Taylor, Richmond Villa, Derryvolgie Avenue, do 
- Shillington, Thos. Foulkes, j.p., Dromart, Antrim Road, do 


Shareholiers. 61 


Sinclair, Right Hon. Thomas, M.A., J.P., D.L., Hopefield, Belfast. 
Sinclair, Prof. Thomas, M.D., F.R.c.s.Eng., University Square, do 


Smith, John, Castleton Terrace, do 
Smyth, John, M.a., c.E., Milltown, Banbridge, Co. Down 
Speers, Adam, B.sc., J.P., Riversdale, Holywood, do 
Steen, William C., M.p., 51 Adelaide Park, Belfast 
Steen, William, B.L., Northern Bank, Victoria Street, do 
Stelfox, Arthur W., a.R.1.B.4., Chlorine Gardens, do 
Swanston, William, F.G.s., Cliftonville Avenue, do 
Symington, Prof. Johnson, M.D., F.R.S.E., Windsor Gardens, do 
Symmers, W. St. Clair, Queen’s University, do 
*Tennent, Robert (Representatives of), Rushpark, do 
*Tennent, Robert James (Representatives of), Rushpark, do 
Torrens, T. H., p.L., j.p., Wellington Place, do 
*Turnley, John (Representatives of), do 
Taylor, Alexander, 131 Donegall Street, de 
Walkington, Miss Jane A., Osborne Gardens, do 
Wallace, C. A., Princetown Road, Bangor 
Ward, Isaac W., Camden Street, Belfast 


*Webb, Richard T., Kensington Villa, Knock Avenue Road, do 
Whitla, Prof. Sir William, m.p., j.p., College Square North, do 
Wilson, Prot. Gregg, M.A., PH.D., D.SC., M.R.I.A., Queen’s 


University, do 
*Wilson, Walter H., Belvoir Park (Representatives of), do 
*Wilson, W. Perceval, do 
* Wolff, G. W., j.e., The Den, Strandtown, do 
Workman, Francis, The Moat, Strandtown, do 
Workman. John, J.p., Lismore, Windsor, do 


Workman, Rev. Robert, M.a., Rubane House, Glastry, Co. Down 
*Workman, T. (Representatives of) 


Workman, W., 8 Corporation Street, Belfast 
- Wnght, Joseph, F.Gs., 10 May Street do 
Young, Right Hon. Robert, P.c., c.6., J.P., Rathvarna, do 


*VYoung, Robert Magill, B.4., J.P., M.R.I.A., Rathvarna do 
>? o ] ) ’ 


62 


HONORARY ASSOCIATES, 


Gray, William, M.Rr.1.4., Glenburn Park, Belfast 
Swanston, William, F.G.s., Cliftonville Avenue, do 
Wright, Joseph, F.c.s., May Street, do 


ANNUAL SUBSCRIBERS OF TWO GUINEAS. 


Belfast Banking Company, Ltd., Belfast 
Northern Banking Company, Ltd., do 
Ulster Bank, Ltd., do 


ANNUAL SUBSCRIBERS OF ONE GUINEA. 


Boyd, John, Holland Park, Neill’s Hill, Belfast 
Bruce, James, D.L., J.p., Thorndale House, do 
Carr, James, Rathowen, Windsor, do 
Fulton, G. H., Howard Street, do 
Gamble, James, Royal Terrace, do 
Hanna, J. A., J.P, Marietta, Knock, do 
Higginbotham, Granby, Fortwilliam Park do 
Lynn, William H., Antrim Road, do 
M‘Laughlin, William H., j.p., Macedon, do 
Redfern, Prof. Peter, M.D., F.R.c.s.1., Templepatrick House, 
Donaghadee 


_ Swiney, J. H. H., 8.a., BE., Bella Vista, Antrim Road, Belfast 
Thompson, John, J.p., Mount Collyer, do 


s 

: z < ps es <3 5 
en ee re ra! ys rh 
oi 5 a eae 


ee oe ™ ee ae Le 


Gee = (I 


- | 
Aeport “ae Arogeedings. A 


OF THE 


BE LPASe 


Natural -* and ear ae 


! 
; FOR ae 
SESSignk stSl2"iSis: 
7 BELFAST : 
MAYNE, BOYD & SON, LTD., 2 CORPORATION STREET, 


(PRINTERS TO QUEEN’S UNIVEBSITY). 
1914. a 


i ne 
_ 


Heport and Proceedings. 


OF THE 


SE LPASr 


Natural History and Philosophical Society 


FOR THE 


SESSION! “T9t2leise 


BELFAST : 
MAYNE, BOYD & SON, LTD., 2 CORPORATION STREET, 


(PRINTERS TO QUEEN’S UNIVEBSITY). 


1914. 


COND EN ES: 


~ Ons 


Evolution of Domestic Lighting—by A. M‘I. Clelland ... 


Footprints of Medical Discovery in Cuba— by Professor Symmers 


Animated Motion—by Professor Wm. Sterling, M.D., D.Sc., LL.D. 


Irish Linen and Some Features of its Production—by Sir Wm. 


Crawtord, J.P. 
A Trip to the Panama Canal—by J. Milne Barbour, M.A., D.L. 
Alaska —by Governor John G. Brady 
Annual Report 
Balance Sheet 
Additions to Library 
List of Office Bearers 


List of Shareholders 


TI 


Belfast Natural History and Philosophical Society. 


Ore 


ESTABEISHED 1S21- 


Ons 
CONSTITUTION: 


The membership of the Society consists of Shareholders in the Museum, 
Annual Subscribers (Associates), Honorary Members and Honorary Associates. 

Shares in the Museum cost £7 each. A holder of one share pays an 
annual contribution of ten shillings ; a holder of two Shares (in one certificate) 
an annual contribution of five shillings ; while a holder of three or more Shares 
(in one certificate) is exempt from annual payments. Shares on which the 
annual payments as above are in arrear are liable to forfeiture. The Council 
retain the right to decline to consolidate two or more share certificates into one 
certificate. 

Annual Subscribers (Associates) pay 41 Is. Od. (one guinea), due Ist 
November in each year in advance. 

A General Meeting of Shareholders in the Museum is held annually in 
May or June, or as soon thereafter as convenient, to receive the Report of the 
Council and the Statement of Accounts for the preceding year, to elect 
members of Council, to replace those retiring by rotation or for other reasons, 
and to transact any other business incidental to an annual meeting. Share- 
holders only are eligible for election on the Council. 

The Council elect, from among their own number, a President and other 
officers of the Society. 

Each member has the right of personal attendance at the ordinary lectures 
of the Society, and has the privilege of introducing two friends for admission 
to such. The session for lectures extends from November to May. 

Any further information required may be obtained from the Honorary 
Secretary. 


‘ pal afin ia oe jet lf 
. = Say Late 
any rie ret ty toa lt Pita) 
\ ) al ae ie Ds wher oy ah 
hip blell si, ACO aie AR 


AGW % WPibe \) x dyiSgu! cn ey Wi 


dl 


Tal AL. A) ‘a 


Mpyeetont i 1OT) 


ey _Aahiegbe pa dates} ols i, 
nee k ie, pve sat han Hy hiyk nn 
Mii vol Vinge ae pT a stat ie’ aap 
ben Dib. Secs be Mie 

‘ 


a ii © seed weeny 


a te may ten ud 


outs ae sash 


¢ oe bg kei WiGD te 


hos 4 


Aunt thrhinidee 


a 


Se ht 


iat 


BELFAST 
INA Ue lel les ©) IV 
aN. PHILOSOPHICAL SOCIETY 
SESSION 1912-13. 


13th November, 1912. 


Professor Linpsay, M.A., M.D., F.R.C.P., President, in the Chair. 


“EVOLUTION OF DOMESTIC LIGHTING.” 
By Mr. A. M‘I. CLELAND. 


The first meeting of this the ninety-second session was held 
on the 13th November in the Museum, College Square North, 
There was a good attendance. 

The CHAIRMAN, who was received with applause, said the 
subject was one of great interest, and it would be dealt with by a 
gentleman eminently qualified to do it justice. 

Mr. Cleland, who was cordially welcomed, said domestic 
lighting began with domestic heating. They might be quite sure 
that the first domestic light was derived indirectly from the ordin- 
ary watch fires. So late as the sixteenth century in Scotland pine 
candles were always used in the common kitchens of the roadside 
inns. The lecturer traced the evolution of lighting from the pine 
candle to the torch, the flambeau, the ordinary lamp, the rushlight, 
and the candle. ‘The candle was made in Belfast in precisely the 
same way as in the year 1 a.pD. Little was done in regard to pub- 
lic lighting until comparatively recent times, and at the beginning 
of the eighteenth century lamps were used in certain streets of the 
large cities, In 1800 they came to the era of coal gas, It was 
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first experimented with by a Dean of Kildare, the Rev. John Clay- 
ton, who produced inflammable air or spirit. It was reserved, 
however, for an Ayrshire Scotsman, William Murdoch, to use gas 
in a practical way in 1792 at Redruth, Cornwall. The premier 
company of the world for gas manufacturing purposes celebrated 
its centenary this year, and in the last working year it used 
1,800,000 tons of coal, the output being 25,500 millions of cubic 
feet, representing 232 millions of pennies, which if placed side by 
side would reach from Belfast to Bombay, a distance of over 4,000 
miles.. Mr. Cleland went on to describe the gradually increasing 
rate of the use of gas as an illuminant, illustrating his remarks 
with practical illustrations. From 1 candle per cubic foot they 
had now reached 60 candles per cubic foot. In 1880 they 
entered the era of incandescence. The discoveries of Argand, 
Bunsen, and Welsbach were next referred to in a most interesting 
way, demonstrations being given of Professor Welbach’s experi- 
ments with mantles made of various constituents. The result of 
his invention was that he had established entirely new industries. 
The output of mantles to-day was 400,000,000 per year, and the 
work was carried on almost entirely by women and young girls. 


A number of lantern views were then thrown upon the screen 
showing examples of Greek and Roman lamps, candle holders, 
rush-light holders found in Ulster, where native iron work attained 
a high degree of efficiency. Several splendid photographs taken 
at night by ordinary gaslight were shown, including the City Hall, 
‘Donegall Quay, different factories, the Great Northern Railway 
Station, spinning mills, and a ward in the Workhouse. In all 
these there was scarcely if any shadow. 

Proceeding, the lecturer said the rate of cost in Belfast ran to 
something like $d. per 1,000 lighting hours per candle. Electric 
filament lamps cost 24d., and flat flame lighting 7d. per 1,000 
lighting hours, so that for all purposes they believed there was 
no light so economical as the present light, to be obtained from 
the use of ordinary coal gas with a gd. incandescent mantle, 
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On the motion of Mr. Finnegan, seconded by Mr. Francis 
Curley, J.P., a cordial vote of thanks was passed to the lecturer. 

The Chairman, in conveying the compliment, said he had 
seldom heard a more interesting lecture in that room. Mr. Cleland 
was not only a master of his own subject, he was a master of lucid 
exposition. 

The proceedings then terminated. 


December 18th, 1912. 


Professor Linpsay, M.A., M.D., F.R.C.P., President, in the Chair. 


“FOOTPRINTS= OF MEDICAL DISCOVERY 
IN CUBA.” 


By PROFESSOR SYMMERS. 


(Abstract) 


The CuarrMAN said it had been thought proper at this stage 
that some allusion should be made by the Society to the great 
loss which science had sustained in the death of Sir George 
Darwin. He was the second son of the illustrious Charles Darwin, 
and filled the post of professor of astronomy at Cambridge. His 
work lay in quite a different field from that of his father—namely, 
in mathematical and physical science. His book on “The Tides” 
was one of the classics of English science. He showed that the 
moon by drawing up the tides on the earth was slowly arresting 
the rotation of the earth and increasing her own distance from the 
earth,-and this work was likely to throw a good deal of light on 
the past history of our planet. Sir George was a great friend of 
Lord Kelvin, and to a great extent carried on the work of the 
latter. He (the President) was sure it would meet with their 
approbation if he asked their Secretary to convey their condolence 
to the relatives of the late Sir George, and their sense of the loss 
which science had sustained. In introducing Professor Symmers 
to the meeting, the President said he had chosen a subiect of 
great interest, and he would furnish them with one of the most 
remarkable chapters in modern medical history. 

Professor SYMMERS, in the course of his lecture, said his main 
object was to lay before them one point, and one point only. 
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Within recent years it had become a fact of prominence and im- 
portance that vatious diseases were communicated from man to 
man and from animal to animal through the intermediation of 
certain biting insects. In order to do so he wished to contrast 
two very formidable diseases—namely, yellow fever and malaria. 
In the case of yellow fever the germ that caused it was unknown, 
while in the case of malaria the germ was one of the best known 
parasites with which they could possibly acquaint themselves. 
There had only been four cases of yellow fever in Germany, while 
there was a small epidemic in England in 1865, which took place 
somewhere near Swansea. In Spain and Portugal the disease was 
very dreadful, while along the coasts of the Panama and adjoining 
countries the disease was one of the most dreadful that could 
possibly attack humanity. It was terribly fatal, unusually painful, 
and altogether an abominable condition. In Havana the disease 
had been known to exist since 1760, and since then it had never 
been free from it. The American commissioners had made out 
in their annual death-rate that about five hundred people had died 
from this disease. In 1880 a famous practitioner made the dis- 
covery that the disease was communicated from person to person 
through the bite of a mosquito. In 1900 the Americans sent to 
Havana a commission for the purpose of determining the cause of 
yellow fever. After they had tried hypothesis after hypothesis 
they finally recollected the half-forgotten theories of Dr. Carlos 
Finlay, and proceeded to make investigations about the mosquitos. 
Volunteers were asked for, and several young men, who were 
soldiers in the United States army, allowed themselves to be 
inoculated with the infected germs. In his (the lecturer’s) 
opinion such men were heroes, for it must be remembered that 
the disease which they ran the risk of contracting was nearly 
always fatal. The mosquitos immediately after they had sucked 
the infected blood were placed upon the young men, and the 
result was that none of them contracted the yellow fever. Pro- 
ceeding, the lecturer showed how that two famous doctors 
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submitted themselves to the test, and were bitten when the 
mosquitos had been kept twelve days after they had sucked 
infected blood. The results were fatal. He mentioned that a 
surprising point was this, that the infected blood when taken into 
the body of the mosquito had to undergo some change before it 
became infected with the disease, which it communicated to the 
human body. A number of diagrams were thrown on the screen, 
and the lecturer explained the various processes by which malaria 
was contracted. 

_ Professor SYMINGTON, in moving a vote of thanks to Pro- 
fessor Symmers, said they had had ample evidence that the 
lecturer possessed the ability to impart his knowledge to the 
ordinary layman. The audience had been presented in a clear, 
vivid, and impressive manner with the real nature of yellow fever 
and malaria. 

Mr. A. Speers, J.P., in seconding the motion, said the 
lecture was a very difficult one, but Professor Symmers was 
extraordinarily successful in finding his way to the minds of those 
who were only laymen in such subjects. 

The motion was heartily passed, and Professor Symmers 
suitably replied. 

Professor Linpsay announced that the next meeting would 
be held on the roth January, when Professor Stirling, of Man- 
chester, would deliver a most interesting and instructive lecture 
_ on ‘‘ Life and Motion.” 

The proceedings then terminated. : 


Toth January, 191}. 


PRoressor J. A. Linpsay, M.A., M.D., F.R.C.P., President, 
in the Chair. 


“ANIMATED MOTION.” 


By Proressor WILLIAM STIRLING, M.D., D.Sc., LL.D. 


( Abstract.) 


The CHAIRMAN said they were honoured by having a dis- 
tinguished representative of science with them that night, and in 
their name, as well as in the name of the Belfast Natural History 
and Philosophical Society, he offered Dr. Stirling a very cordial 
welcome. Dr. Stirling occupied the chair of physiology in 
Victoria University, Manchester, and he was the author of several 
well-known handbooks on subjects relating to that chair, He had 
also acquired a most distinguished reputation as a public lecturer, 
and he was sure the large audience in that hall would listen with 
the greatest pleasure and interest to Dr. Stirling’s address. 

The LEcTURER, who was cordially received, said movement 
was one of the most characteristic features of active animal life, 
but movement was not confined to animals ; it was also manifested 
in some very remarkable forms, even by plants, especially by those 
plants which were of somewhat low origin. That night he proposed 
tc show them a series of films dealing with movement studied 
from the physiological point of view. As they knew, there were 
some movements easily analysed by the naked eye, but there were 
other movements which were not so easily analysed. He asked 
them to pay special attention to certain films which exhibited to 
them an entirely new departure in cinematography. If they took, 
for instance, 2,000 impressions per second and slowed it down to 
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a rate of only 100 per second they had reduced the motion 
exactly in that proportion. He was going to show them films 
made in Paris, and there they would see a man walking. They 
would recognise the “leaden” foot of a man, and perhaps a 
woman, too—(laughter)—and in the next case they would see a 
man jumping, and they would be able to analyse every phase of 
the movement of that jump. In order that they might be brought 
to something as nearly celestial and angelic as possible—if they 
could have it on this side of Hades or Styx—he proposed to show 
them a marvellous film of a pigeon, where they would see the motion 
slowed down twenty times. ‘They would be able to analyse this, 
and in contrast to it they would see the movement of a dragon fly 
taken at the rate of 2,000 impressions per second. Having alluded 
to photographic experiments, which were the precursors of the cine- 
matograph, a film was shown illustrating the movements of the 
amoeba, which, the lecturer said, was very low in the scale, and 
protoplasmic in its nature. The gradual change in shape and 
form of the amoeba was described, so that the audience could see 
what could be done by exceedingly high magnifying power. A 
starfish which had been placed on its back was seen in successive 
movements, until the animal] ultimately mghted itself and got its 
back up. A snail progressed by what was known as its foot, and 
crawled along by a series of undulations, while 2 portion of one of 
the films contrasted the sluggish movements of the snail with the 
quick action of the dragon fly. The process of human beings 
walking, running, and jumping was illustrated in an interesting 
and amusing manner by the slowing down of the pictures 
actually taken of the various movements, while the beautiful and 
graceful motion of a pigeon flying evoked the hearty applause of 
the audience. He emphasised the fact that the pictures were not 
faked in any sense. ‘They were made expressly for the study of 
movement as expressed in the flight of the pigeon or any other 
animal. The pictures were taken in briliant sunshine in the open 
air, and notin a laboratory, whére there were all sorts of electric 
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light to produce confusion in the animal. The attention of the 
audience was next directed to some interesting experiments with 
frogs, the lecturer explaining that if certain parts of the brain and 
of the organs connected with balance were removed the animal 
could no longer balance itself, but if the brain were removed and 
the balancing organs left the frog would balance itself in a very 
extraordinary way. Dr. Stirling also explained that although the 
idea of most people was that the heart was an organ which was 
easily affected, it was really one of the most resisting organs 
in the whole body. A series of films was then shown illustrating 
the beating of the heart of various organisms and the methods by 
which the action of the muscle can be counted in seconds. 
Following these remarkable films were shown illustrations of how 
the action of the heart is gradually modified under the influence 
of chloroform and of the reaction after the drug had exhausted 
itself. The next series was devoted to the circulation of the 
blood, and the spectators were able to trace quite clearly the 
movement of the corpuscles and watch the flow of blood through 
the veins. A series illustrated the gradual development of an 
egg, the lecturer remarking that they were all made in a wonderful 
and mysterious fashion. They all started apparently alike. There 
was no such thing as Socialism there, because, though they 
started equal, they did not end equal, otherwise there would be 
no process of development in relation to human beings. Some 
pictures having been shown illustrating the results of scientific 
inquiry as to the cause of sleeping sickness, the movement of 
protoplasm in plant cells was illustrated. Plants lived and 
obtained nourishment by their roots, breathing by their leaves. 
When completely developed they produced flowers, whence came 
the seeds. The plants would perish, but their seeds would drop 
into the earth. In conclusion, the lecturer mentioned that the 
audience had been shown films to the extent of 4,500 feet. 
Professor W. St. C. SYMMERS, in moving a vote of thanks to 
Professor Stirling, said he had absolutely fascinated every man 
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and woman in the room that night. He thought perhaps the 
best compliment he could pay to his old teacher—for he had 
the honour to have been a pupil of his many years ago—would 
be in a single sentence to ask them all to join with him in that 
motion, and pass a hearty vote of thanks to one of the most 
remarkable lecturers any of them had ever heard or possibly 
should ever hear. 

Mr. S. T. Mercier, J.P., seconded the motion, which was 
heartily passed. 

Professor STIRLING, in acknowledging the compliment, said 
that little did he think years ago, when Professor Symmers was 
his class assistant in Aberdeen, that he would meet him in Belfast, 
and have the pleasure of hearing him move a vote of thanks to 
one who was delighted to call him pupil. 

This concluded the proceedings. 


4th February, 1913. 


PRoFEssor J. A. Linpsay, M.A., M.D., F.R.C.P., President, 
in the Chair. 


“TRISH LINEN AND SOME FEATURES OF ITS 
PRODUCTION” 


By SiR WILLIAM CRAWFORD, J.P. 


(Adbstract.) 


The CHarrmaN said the proceedings of that evening promised 
to be of quite unusual interest. They were to be addressed by 
one of the most honoured citizens of Belfast, and he was sure in 
the name of those present and in the name of that Society he could 
give a very hearty welcome to Sir William Crawford. He could 
assure Sir William that it was a great honour and privilege to have 
him there. To recount Sir William Crawford’s services to Belfast 
would be a big task, and one he (the Chairman) need not undertake 
before that audience. He was to address them on the great 
industry that had done so much for the prosperity and progress of 
their city, and an industry with which his own life had been so 
very much associated. 

StR WILLIAM CRAWFORD at the outset said the use of linen as 
an article of clothing was veiled in the mists of antiquity. It was 
mentioned in the Book of Genesis as in use for robing the Royal 
princes of Egypt, and in the Bible it was frequently referred to in 
terms of appreciation and as a symbol of purity and excellence. 
But it was needless to refer to history, for considerable quantities 
of linen were actually preserved in Egyptian tombs, and acknow- 
ledged to be of the respectable age of fifty centuries. Some of the 
linen was not equalled for fineness in modern times. Irish linen, 
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he proceeded, was of world-wide fame, and perhaps examination of 
its manufacture might help to explain why this was so. ‘The moist 
climate of Ireland was admirably suited to the growth of flax and 
the processes of its manufacture up to and including that of 
bleaching. The lecturer then referred to the pulling, retting, and 
subsequent treatment of flax, including scutching and hackling, 
until it is ready for spinning. He also described the process of 
spinning, and went on to deal briefly with the history of the linen 
trade in Ireland preceding the introduction in 1830 of flax-spinning 
by steam-driven machinery. Prior to 1700 the export of linen 
goods from Ireland seemed to have been of small dimensions, but 
from that date, under the stimulus of bounties amounting to 10 per 
cent. to 15 per cent., its growth was rapid. In 1689, the year of 
the accession of William III., the Export of Linen barely reached 
£6,000 worth; in 1741 it reached £600,000; in 1770, £1,500,000; 
and in 1825 the declared value was £2,893,018. At the beginning 
of the nineteenth century a large quantity of linen yarn was manu- 
factured in Ireland, its manufacture being spread widely, and all 
yarn being hand-spun. Fermanagh was called “a great yarn 
county,” and he found it reported that a considerable portion of the 
yarn made in Connaught was carried by dealers into Ulster, a great 
portion of the coarse linens being made from it. A great deal of 
weaving was done in Tyrone, the yarn being obtained from Fer- 
managh, Leitrim, and Donegal. Early in the nineteenth century 
flax-spinning mills driven by water power were started in various 
places in Ulster, and a bounty of 30s per spindle was given to en- 
courage the erection of these mills. During the seven years in 
which this tounty was given (1805 to 1811) twelve spinning mills 
were erected in Ulster, with 6,369 spindles, the mills being scattered 
over Antrim, Armagh, Down, Donegal, and Tyrone. The bounty 
was given to encourage the manufacture of sailcloth, canvas, and 
duck, and the articles encouraged were those suitable for the navy, 
the object being to have a manufacture which would render the 

country independent of foreign supply. Along with the bounties 
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there were restrictions. For instance, Acts of Parliament prescribed 
the width and length of each quality, and that linens could not be 
bought and re-sold in the same market or day, nor exposed for sale 
if stained. Parliament also established a board of trustees of the 
linen manufacturers of Ireland to look after the carrying out of 
these laws, and inspectors were appointed by the Board, one or two 
in each county. It so happened that the more honest the people 
became the less need was there for an inspector. One of them in 
County Down reported that in 1816 he travelled 1,654 Irish miles 
—one-third of the distance on foot—and received four penalties, 
416 os 6d. making his income £55 os 6d. The bounties con- 
tinued the lecturer, began to diminish from 5th January, 1825, and 
were entirely withdrawn in 1829. About the year 1830 a great 
transformation in flax spinning took place in Ireland. In the year 
1828 Messrs. Mulholland’s cotton mill was burned to the ground. 
They at once decided to rebuild it as a flax spinning mill. That 
mill started work in 1830 in Henry Street, Belfast, and part of the 
buildings still contained the offices of the York Street Flax Spinning 
Company, Ltd. About the same time Messrs. Murland of Castle- 
wellan, also began flax spinning by steam-driven machinery. 
Messrs. Hind and others in Belfast followed, and by 1850 there 
were in Ireland 396,000 spindles producing linen yarn. Although 
Ireland, as compared with England and Scotland, was last to begin 
the change from hand-spinning, not many years elapsed ere it was 
abreast of those countries. In 1856 England attained its maximum 
production with 441,000 spindles. Since that time its spindles 
had decreased, until now the linen trade there seemed to be near 
the vanishing-point with less than 50,000 spindles. Scotland 
reached its maximum in 1871 with 317,000 spindles ; now it had 
160,000, while Ireland’s share had increased by a larger number 
than the other two countries had lost. Ireland had in 1874, 906,000 
spindles in operation. In 1888 it had 803,000, and now it had 
946,000, belonging to some fifty different companies, seventeen of 
them in Belfast, one in Cork, and the others scattered throughout 
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Ulster. The average-sized flax mill might contain 20,000 spindles, 
and a mill of that kind would give employment to about 750 persons 
It would take about £120,000 or £160,000 to erect a mill of that 
size ‘The workers were employed in the proportion of two or three 
females to one male. A few children of both sexes were engaged 
as learners, and were known as half-timers. About £75 were 
spent in turning £100 worth of flax into yarn, another £75 in 
turning that yarn into brown linen, and about £50 in turning that 
brown linen into the goods ready for the market. Thus on £100 
worth of flax about £200 was spent, chiefly in wages, and the 
finished product was worth £300. The flax used in Irish mills 
was the produce chiefly of four countries—Ireland, Belgium, 
Holland, and Russia. The business had come through a great 
many fluctuations of fortune. Sometimes it had been proverbially 
profitable and much oftener it had been quite the contrary. A 
transformation took place from hand spinning to mill spinning. In 
weaving they had a similar transformation. Ireland began about 
1850, after England and Scotland, to use the power-loom for linen 
weaving, and in this also it had outstripped them. There were in 
Ireland 36,000 power-looms, owned by 100 companies ; 21,000 of 
these looms were working in Belfast, 13,000 in other parts of Ulster, 
and 2,000 scattered in small factories in Dublin, Cork, Dundalk, 
and Drogheda. As compared with 36,000 power looms in Ireland, 
Scotland had 17,000 and England 4,400 using linen yarn. Eight 
weaving factories in Belfast and eight in other parts of Ireland were 
attached to spinning mills, but that system was not growing ; the 
growth of extension had been in factories separate from mills. 
A power-loom factory for the weaving of light and narrow linens 
would cost £40 or £50 a loom, and a factory for making wide 
damask or sheetings would cost £100 and up to £200 a loom 
Wages were paid by piecework, and the same scale applied to men 
and women. ‘The number of all persons employed in and about 
a weaving factory was somewhere about as many as the looms 
it contained. During the handloom period different classes 
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of goods had each its locality of manufacture. The Hugenots, 
who introduced fine weaving into Ireland, settled at Lisburn 
and Lurgan. One of them, Louis Crommelin, was an an- 
cestor of Mr. Nicholas Delacherois Crommelin, managing 
partner of the York Street Spinning Company when, fifty 
years ago, he (the speaker) was serving his apprenticeship 
there. Handlooms were fast becoming a thing of the past. 
Very considerable improvements had taken place in spinning mills 
and weaving factories with regard to the conditions under which 
operatives worked. Chief amongst these was the diminution 
which had been effected in the amount of dust floating in the air 
of many of the rooms. In this improvement Mr. R. H. Reade, 
D.L., had been the pioneer. The action of the united body of 
flaxspinners in 1908, when, during a period of unexampled dullness, 
they made a gift of £30,000 in unearned wages was to be put down 
to their credit. The lecturer then dealt with the different methods 
of bleaching, and pointed out that in linen bleaching there was a 
field for the services of chemical research. The present. methods 
carried with them serious risks of damage to the goods. Here, 
then, was a practical object for their scientific men to have before 
them. Having dealt with the preparation of linen goods for the 
market, the lecturer went on to say that the relations between 
masters and employes in the linen industry were of a more friendly 
character than in most other industries. In many instances one 
generation was succeded by its descendants, and sometimes to the 
third or fourth generation, in the service of the same company. 
Conferences in an amicable spirit had sometimes taken place, and 
arrangements of wages had been agreed upon without recourse to 
strikes, which had been rare and always of small dimensions. A 
rough estimate of the capital employed in the Irish linen trade 
might be made up as follows :—g56,o00 spindles at an average 
price of £5 each, £4,730,000; 36,000 power-looms at £50, 
41,800,000 ;_ bleaching, printing, and finishing works estimated at 
£500,000, Those amounts added together would show a total of 
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47,030,000 in plant alone ; in addition to which the stocks of raw 
material and of goods in the process of manufacture, and in a 
finished state would be value for £5,000,000 or £6,000,000. 
Then there was the further amount of capital employed in giving 
credit to buyers, and whether this be in the form of discountable 
bills or of open accounts, capital to the extent of over £ 2,000,000 
was required to do it. The grand total of capital employed would 
thus amount to at least 414,000,000, One might estimate the 
amount paid in wages to the operatives as follows :—67,027 men, 
women, and young persons at an average of 12s 6d per week, 
4£2.178,377 ; bleachers, printers, and finishers, £400,000; em- 
broiderers, hemstitchers, and warehouse hands, including lappers, 
ornaientors, and boxmakers, £400,000; hand-loom weavers, 
455,000. Besides all these there were clerks, managers, and other 
officials whose salaries would amount to £250,000, and if 5 per 
cent, on capital, £700,000, be included, it would show a grand 
total of £3,983,377, Thus, besides the large sum paid for flax the 
linen trade was the means of distributing in the province of Ulster 
about £ 4,000,000, and three-quarters or more of it was drawn from 
foreign countries, as much the greater portion of Irish linen 
products was sold outside the United Kingdom. As compared 
with linen, the cotten industry, its great and formidable rival, was 
a juvenile. Among the reasons why cotton was so formidable a 
competitor of linen the following might be mentioned :—Although 
the cost of flax and of raw cotton did not differ very much, cotton 
had a great advantage over flax in the ease and cheapness with 
which it was manufactured. In the first place the hard and in- 
elastic nature of the flax fibre made a much more expensive type of 
machinery necessary for its spinning. A cotton mill could be erected 
complete for about 27s 6d per spindle, whereas a flax-spinning mill 
would cost from £6 to £8 a spindle. Then the great variations 
produced in any one field of flax necessitated elaborate and costly 
hackling and sorting, in which about 50 per cent. of it became tow 
of comparatively low value, raising the cost of dressed flax.fully 50 
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per cent. above that of raw flax. Cotton on the other hand was 
very uniform in quality, and was cheaply carded with less loss of 
material or of weight. Its elasticity allowed of the employment of 
machinery so largely automatic that the number of workers in a 
cotton mill would be about one quarter of those in a flax mill of 
the same number of spindles, while at the same time the turn-off 
of a cotton spindle was considerably greater than that of a flax 
spindle. The advantage in favour of cotton did not end with its 
conversion into yarn, for it was more easily woven than linen, and 
finally it was bleached more quickly with less risk of damage and 
with less loss of weight. Nothing but the inherent beauty and 
excellence of the flax fibre had permitted its survival of competition 
so formidable. The position of the linen trade was a trying one, 
but the experience of the past led to the hope that the staple trade 
of Ulster would continue to survive during many future generations. 
To have held the supremacy in the fine linen trade against the 
world was, he considered, another flag saved by Ulstermen for the 
British Empire. 

A cordial vote of thanks to the lecturer was passed, on the 
motion of Mr. James Ireland, seconded by Mr. John MacKenzie, 
J P., and the proceedings terminated. 


roth March, 1913. 


PROFESSOR Linpsay, M.A., M.D., F.R.C.P., President, 
in the Chair. 


“A TRIP TO2HE PANAMA CANAL 


By Mr. J. MILNE Barzour, M.A., D.L. 


(Abstract). 


The CHAIRMAN said that night they were to have a lecture 
on a subject of quite exceptional interest, and more especially at 
the present time—a subject that made its appeal to the engineer, 
the sanitarian, people engaged in commerce, and all concerned 
for the promotion of human intercourse. The Panama Canal 
was one of the greatest enterprises that man had ever attempted, 
and which was now progressing to a triumphant issue. They 
were very much indebted to Mr. Barbour for so kindly consenting 
to lecture to them on this subject, and he (the Chairman) was 
sure they would listen to him with a great deal of interest, 
pleasure, and profit. 

Mr. Barzsour, who was cordially received, began by 
referring to the circumstances which led to his visiting the 
Panama Canal towards the end of last year. He said during his 
visits to the United States he heard a good deal about the 
construction of the Canal, and his interest in it increased 
until he at last made up his mind to go and see it 
while the work of construction was in progress. The mere 
work of constructing a canal was apt to convey to the 
mind a conglomeration of shovels, drills, dredgers, dynamite, 
dams, and dirt, but in the case of the Panama Canal even 
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the most casual inspection revealed in progress a stupendous 
conflict between the mighty powers controlled by modern intellect 
and ingenuity and the stubborn forces of nature, and many 
varied problems had had to be solved quite apart from, and 
equally important as, those of an engineering character which 
first occurred to one’s mind. Mr. Barbour then referred to the 
history of the undertaking, and said it had been the belief from 
very early times that it would be possible to reach the shores of 
Asia by a western route, but it was not until the end of the 
fifteenth century that the idea gained sufficient foothold to lead 
anyone to put it to the test. Christopher Columbus was only 
one of many in his day who believed that the East could be so 
reached, and, while his spirit of adventure resulted in the 
discovery of America on the rath October, 1492, the real object 
of his search, and one in which he persisted after his discovery of 
America, was to find some passage or strait whereby he couid 
continue his journey to Asia. After the discovery of gold in 
California the importance of the route across the Isthums 
increased considerably, and a treaty was entered into between 
the Government of the United States and New Granada whereby 
the former was granted permission to transport its troops and 
rations across the Isthmus. In the same year an American 
syndicate secured from the Government of New Granada a 
concession for a railroad to connect the oceans across the 
Panama country, and the line from Colon to Panama _ was 
completed in 1855, the cost per mile being £28,000. Further 
surveys of various possible canal routes conunued to be made, 
but it was not until 1879 that any commencement was made 
which resulted eventually in the adoption of any particular route 
or in the actual start on the work of constructing a canal. It 
was in that year that De Lesseps convened the International 
Scientific Congress, the members of which decided on the 
formation of a company with a capital of £16,000 000. ‘The his- 
tory of this company was a lamentable record, In addition to the 
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engineering and climatic difficulties there were hopeless 
extravagance and corruption, and additional capital had to be 
raised at an ever-increasing cost. The cost of transport over the 
Panama railroad was so excessive that the undertaking had to be 
acquired by the company at a fancy price; and, finally, after 
incurring a total indebtedness of 380,000,000 dollars, or, according 
to another authority, after expending 260,000,000 dollars, every 
effort to raise more capital met with failure, and the enterprise 
passed into the hands of a receiver in 1889. Despite the 
mismanagement which had characterised the French undertaking, 
the company had done a large amount of work, much of which 
had been turned to account in the present canal. It was not due 
to any lack of engineering skill that the French company failed 
to accomplish their purpose. The chief cause of failure was the 
ravage of disease, the death-rate amongst the men employed on 
the work rising at one time to 240 per 1,000. The receiver 
estimated the value of the assets taken over by him at ninety 
million dollars, and a committee nominated by him considered 
that the Canal might be completed by the expenditure of an 
additional one hundred million dollars. The whole scheme was 
again thoroughly reported on. Just then, however, the United 
States Congress granted a charter to an American corporation to 
construct a canal on the Nicaragua route, on which work was 
started and continued for three years, when the available capital 
of twelve million dollars was exhausted and work ceased. Other 
events now occurred, which provided a different incentive to the 
construction of a waterway, these includirg the war between the 
United States and Spain, which found the American Government 
with its most powerful battleship stationed on the Pacific ccast ; 
the war between Russia and Japan, the alliance between the 
latter country and Great Britain, which did away with the 
necessity for the retention of a British fleet in Japanese waters ; 
and the friction between Japan and the State of California. 
Having traced the transmission of yellow fever and malaria, the 
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mosquito, the source of transmission, and the result was that while 
the average force cf the French company between 1881 and 1889 
had been ro,200 men and the loss during that period 22,189, the 
Americans since 1904 had employed an average force of 33,000 
men and lost less than 4,000. The United States Government 
acquired the rights and property of the French company for a 
sum of forty million dollars, and they gave one man—Colonel 
Goethals—absolute power in connection with the execution of 
the undertaking. When the Americans took possession of the 
canal in 1904 the terrible mortality from yellow fever and malaria 
was still fresh in everybody’s mind, and this had a most deterrent 
effect on the labourers whom they sought to attract to the 
Isthmus. Before sufficient labour could be obtained wages 
ranging from one and a quarter to twice those ruling in the 
United States had to be granted, and other inducements had to 
be held out. There were some 36,000 men employed on the 
Isthmus, these being, roughly, divided as follows :—On Canal 
construction, 28,300 ; an the Panama railroad, 4,200 ; on relocat- 
ing the Panama railroad, 2,400; and in commissary department, 
1,100. About 5,600 of the men were Americans, and of the 
remainder five-sixths were West Indians and one-sixth Europeans, 
mostly Spaniards and Italians. ‘The lecturer next dealt with the 
steps taken to secure the proper sanitation of the Canal zone, and 
alluded to the plans pursued in the construction of the Canal. 
The outstanding feature of all the work, he said, was its enormous 
magnitude, and the mere mention of figures could not convey to 
the mind the same impression as was gained by spending some 
time on the ground and seeing what was represented by such 
figures. As indicating the extent of the undertaking, Mr. Barbour 
said the Culebra cut was now approaching completion, and it 
would have been much further forward had it not been for the 
immense landslides which had taken place. In the nine miles 
of cutting there were now going out trains on the average of one 


26 Mr. J. Miine Barbour on- 


for every three minutes, each taking out some 600 tons of 
material. Each of the steam shovels employed was supposed to 
do as much work as 1,000 men, and in the wet work they 
actually had a steam dredger that would do as much in one hour 
as a steam shovel would doin ten. These steam shovels were 
the largest that had ever been made, and lifted from eight to ten 
tons at one scoop. It was estimated that the total excavated 
material when the Canal was completed would if loaded on a 
train of flat cars make a train of 96,000 miles long, reaching 
practically three times around the earth. In concluding, the 
lecturer said that it was expected that in July of this year water 
would be admitted to the Culebra cut, and the formal opening of 
the Canal would take place on Ist January, 1915. Vessels would 
be able to complete the passage through the Canal in about twelve 
hours. The cost of the undertaking was estimated at about 
£,80,000,000, as compared with £ 19,000,000 for the Suez Canal, 
48,000,000 for the Kiel Canal, and £15.000,000 for the Man- 
chester Canal. And so in the course of the comparatively short 
period of some twenty months they might expect to see the hope 
of more than three Centuries brought to successful fulfilment. 
They were told that by faith they might move mountains, and 
there was no question but what in the minds of many that faith 
had been wanting. There were some people to day, even amongst 
thcse whose experience and judgment entitled their opinions to 
consideration, who doubted whether the Panama Canal would be 
brought to a successful completion and operation—whether by 
excessive landslides or the treacherous character of the foundations 
upon which the huge dams and locks had been placed or disaster 
from earthquake—but to those who had had faith, and had added 
to it self-denial, industry, perseverence, skill, and ingenuity, let 
them extend their most earnest wishes that their labours and self- 
sacrifice might not prove in vain, and that this region, which had 
been the scene of culminating human endeavour for over three 
hundred years, might be the means of bringing nations into closer 
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and more friendly touch with each other, and the extension of all 
the benefits of civilisation to what were now the remoter parts of 
the earth. When the time came he was sure there would be 
no nation more ready or proud than Great Britain to congratulate 
the United States on this monument to the ability of her doctors 
and engineers. 

Sir Robert J. Kennedy, K.C.M.G., D.L., in moving a vote 
of thanks to Mr. Barbour, said South America had been well des- 
cribed as the great continent of opportunity. While their attention 
was drawn to the East, and while they were watching five or six 
nations destroying each other and shedding their blood in order 
to get pieces of territory which in South America would only be 
looked upon as in the possession of private individuals—while this 
was being done, they had this great continent of opportunity 
offering itself for their commercial development. The lecturer 
had given them a most comprehensive survey of the whole Panama 
question, and had_very rightly pointed out that the great success 
of the American engineers in carrying out the enormous work 
almost to completion was due to the fact that they recognised that 
the cause of the chief difficulty was the illness produced by the 
yellow fever mosquitoes. And while they congratulated them- 
selves upon the fact that their cousins of North America had 
succeeded in carrying out the work, he (Sir Robert) thought they 
ought to extend a feeling of sympathy to the French, and especially 
to that great engineer De Lesseps, who constructed the Suez Canal, 
only to sce it a few years later fall into English hands, and who 
turned his attention to the work of constructing the Panama 
Canal, and had to give it up. In the name of the audience he 
(the speaker) offered to Mr. Barbour their heartiest thanks upon 
his most interesting and comprehensive lecture, and he congratu- 
lated him most sincerely on the industry and patience with which 
he had collected information in regard to the subject, and 
especially upon the ability he had displayed in bringing it before 
them in such a lucid manner. 
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Mr. George Clark, D.L., in seconding the motion, said they 
came there that night expecting a great treat, and he knew they 
all felt that their hopes had been fully realised. In the last hour 
and a half their knowledge had been greatly increased with regard 
to what was going on in the Isthmus of Panama. He under- 
stood that was the first time Mr. Barbour had lectured in public, 
and he would like to congratulate him on the success of that 
lecture. It was a good thing they had citizens of Belfast who had 
leisure to go and travel, and who came back and put the inform. 
mation they had gathered at the disposal of others. They were 
particularly interested in a scheme such as the Panama Canal, 
which they knew would affect the trade of the world. He re- 
membered the opening of the Suez Canal and the stimulating effect 
it had upon the trade of the world, and the general expectation 
was that a similar stimulating effect would take place when the 
Panama Canal was open. ‘The firm which he (Mr. Clark) repre- 
sented had at present under construction a number of steamers 
which it was proposed to use in connection with the new canal, 
and he might mention that the steamer which carried Mr. Barbour 
to Panama was built in Belfast. 


The resolution was carried, and the Chairman, in conveying 
it, thanked Mr. Barbour for the generous recognition of the large 
part played by medical science in this great triumph of engineering. 


Mr. Barbour suitably replied, and the proceedings terminated. 


April 7th, I9I3. 
Professor Linpsay, M.A., M.D., F.R.C.P., President, in the Chair. 


“ALASKA.” 
By GOVERNOR JOHN G. Brapy. 


(Adbstract.) 


The CHAIRMAN, who was received with applause, said they 
would that evening hear a lecture upon a subject of great interest. 
Alaska was a vast country, about as large as twenty States of the 
Union. It possessed vast mineral and natural wealth and valuable 
fisheries. Governor Brady was one of those men of Irish descent 
who, in other countries, by their energy and ability had brought 
credit on the land of their origin. He was nine years Governor 
of that country, and he would receive a hearty welcome that 
evening. 

The lecturer said it gave him great pleasure to tell them that 
evening of an interesting part of the globe. When he saw so 
much going to waste on the Western coast of America it made 
him sad to think that many could not get there to enjoy it. 
Dealing historically with the early exploration of the country, Mr. 
Brady spoke of the fur traders and adventurers, and referred to 
the acquisition of the country by the United States at a cost of 
7,200,000 dollars. Secretary Seward was much berated both in 
the Press and on the platform for what was termed such egregious 
folly. It was said that it was an area fit only for Polar bears and 
“‘blubber-sucking Eskimos.” But its extent was about 594,000 
square miles. From the date of possession in 1867 to rgr1 it 
had cost the United States roughly something over seven millions 
sterling, but its production had been really wonderful. The 
lecturer then introduced a number of excellent slides, beginning 
with a map of the country, which led to a topographical description 
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of great interest, in which the inlets, mountains, and glaciers were 
referred to. The Yukon delta, the railroads, and other features 
were alluded to, together with climatic features, the speaker giving 
some remarkable information regarding the fact that it was much 
more equable and mild than was generally supposed. After 
interesting references to quartz and placer mining Governor Brady 
dealt with hydraulic and dredger gold mining. Sealing led to 
another series of fine pictures, and reference was made to pelagic 
sealing, which at one time was an international question. Eskimos 
who formerly were starving had now accounts in the banks, and 
that was because they had 40,000 reindeer in the country. In 
south-eastern Alaska the catch of salmon and halibut last year was 
worth twenty-five million dollars, Dealing with agriculture, the 
speaker said in the Yukon Valley they would be able to furnish 
seed to farmers in Manitoba and Dakoto. Native art was finely 
illustrated, and native types described. Analyses and tests of 
Behring River coals were given, and, concluding, the lecturer said 
they had on that coast great resources. When the Panama Canal 
was opened, that country would be near them. They should visit 
that coast when the cutting was completed, and see what it had 
for them. They had taken out of that land 446,640,984 dollars. 
A homesteader received 320 acres of land, so let them come and 
see the country. 

Mr. HENRY RIDDELL, M.E., moved a cordial vote of thanks to 
the lecturer, and said everyone had been deeply interested in what 
they had heard and also seen in the fine series of pictures. 

Mr. GARRETT NaGiE, R.M., seconded the resolution with 
great pleasure. The lecture had come as a revelation. Alaska 
was a country overflowing with milk and honey. The suggested 
voyage offered a tempting prospect, and he hoped the idea would 
be carried out. Alaska offered fine prospects to those desiring to 
seek their fortunes abroad. 

The resolution was passed with acclamation, and the pro- 
ceedings concluded. 


ANNUAL REPORT, 1912-13. 


—< + @ + 


The annual meeting of the shareholders of this society was 
held in the Museum, College Square North, on the Ist October, 
1913, Professor J. A. Lindsay, M.A., M.D. (President), occupied 
the chair, and there was a good attendance amongst those present 
being—-Sir Otto Jaffé, J.P.; the Vice-Chancellor of Queen’s 
University (Rev. Dr. Hamilton), Professor Gregg-Wilson ; Messrs. 
9. W. Allworthy, M.A., M.D.; W. T. Braithwaite, E. H. Clarke, 
Wm. Faren, Wm. Gray, M.R.I.A.; John Horner, A. T. Jackson, 
Wm Swanston, M.R.I.A.; Alexander Taylor, R. M. Young, J.P. ; 
Henry Riddell, M.E. (honorary treasurer); J. M. Finnegan, 
B.A., B.Sc. (hon. secretary); and J. E. Dawson, (assistant 
secretary). Apologies for non-attendance were received from the 
Right Honourable Robert Young, J.P.; Sir John Byers, M.A., 
M.D. ; Sir James Henderson, M.A., D.L.; and Mr. E. J. Elliott. 

At the request of the chairman, Mr. J. M. Finnegan sub- 
mitted the annual report as follows :— 

The NINETY-SECOND Session of the Society was opened on 
the evening of Tuesday, 12th November, 1912, when an address 
was delivered by Mr. A. M‘I. Cleland on “The Evolution of 
Domestic Lighting.” 

The meeting, which was held in the Museum, College 
Square North, was presided over by the President of the Society, 
Professor J. A. Lindsay, M.A., M.D., and there was a good 
attendance of members. At the close a vote of thanks to the 
Lecturer was passed on the proposition of Mr. Finnegan, seconded 
by Mr. Francis Curley, J.P. 

The Second meeting of the session took place in the 
Museum, College Square North, on Wednesday, December 18th, 
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1g12, when an interesting lecture was delivered by Professor 
Wm. St. Clair Symmers, M.B., on “ Footprints of Medical 
Discovery in Cuba.” The President (Professor J. A. Lindsay, 
M.A., M.D., F.R.C.P.) occupied the chair. Before calling upon 
the Lecturer, the Chairman made an allusion to the great loss 
which science had sustained in the death of Sir George Darwin, 
and referred at some length to the great work which he had 
carried out during his lifetime, and said he was sure it would 
meet with approbation if he asked their Secretary to convey 
their condolence to the relatives of the late Sir George, and their 
sense of the loss which science had sustained. ‘The President 
then introduced Professor Symmers, who proceeded with his 
lecture, which was presented in a clear, vivid, and impressive 
manner. A vote of thanks was heartily passed on the proposition 
of Professor Symington, seconded by Mr. A. Speers, J.P., and 
Professor Symmers suitably replied. 

The Third meeting was held in the Y.M.C.A. Large Hall, 
on Friday evening, 1oth January, 1913, when an exceedingly 
interesting lecture was given by Vrofessor William Stirling, M.D., 
D.Sc., LL.D. (Victoria University, Manchester), on ‘‘ Animated 
Motion” The lecture, which was illustrated by electric cinema 
and lantern, proved a very decided attraction, and the attendance 
was extremely satisfactory—the large hall and gallery being well 
filled with an appreciative audience. 

At the conclusion a vote of thanks to Professor Stirling was 
proposed by Professor W. St. C. Symmers, seconded by Alderman 
S. T. Mercier, J.P., and passed by acclamation. Professor Stirling 
duly acknowledged the compliment. 

The Fourth meeting took place in the Museum, College 
Square North, on Tuesday evening, 4th February, 1913, when a 
lecture on the subject of ‘Irish Linen and Some Features of its 
Production” was delivered by Sir William Crawford, J.P., Professor 
J. A. Lindsay (President) presiding. The Society was favoured 
by the presence of such an honoured and prominent citizen, and 
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during the course of his very instructive lecture Sir William was 
followed most closely by the large audience. At the close a vote 
of thanks was unanimously passed to the lecturer on the pro- 
position of Mr. James Ireland, seconded by Mr. John Mackenzie, 
Jee; 

The Fifth meeting of the session took place on Wednesday, 
tgth March, 1913, when a lecture entitled “A Trip to the Panama 
Canal” was delivered by Mr. J. Milne Barbour, M.A., D.L. It 
was originally intended to hold this meeting in the Museum, but 
owing to the exceptional demand for admission orders, it was 
found necessary to secure the use of a larger building. The 
meeting therefore took place in the Central Hall of the Municipal 
Technical Institute, and your Council are deeply indebted to 
Sir James Henderson and the members of the Library and 
Technical Instruction Committee of the Belfast Corporation for 
so kindly granting the use of same, particularly as the request was 
made at very short notice. The hall was filled to its utmost 
capacity, and the lecture, which was illustrated by lantern slides, 
was greatly appreciated by those present. At the conclusion of 
one of the most interesting lectures which has been delivered 
under the auspices of the Society a cordial vote of thanks was 
passed tc Mr. Barbour on the proposition of Sir Robert J. 
Kennedy, K.C.M.G., D.L., seconded by Mr. George Clark, D,L., 
and to which Mr. Barbour suitably replied. 

The Sixth and concluding meeting of the session was held 
in the Museum, College Square North, on Monday evening, 7th 
April, 1913. 

Governor John G. Brady (Sitka, Alaska) delivered a lecture 
descriptive of ‘‘ Alaska—its Geography, Climate, Resources, 
People and Government.” The lecture, which was fully illustrated, 
was thoroughly enjoyed by those present, and at the close a vote 
of thanks was passed to Governor Brady on the proposition of 
Mr. Henry Riddell, M.E., seconded by Mr. Garrett Nagle, R.M.. 

Your Council are pleased to record that the attendances at 
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the various lectures during the session were of an extremely 
gratifying nature, and they trust that the attendances will continue 
to increase throughout the coming winter. 

The arrangements at the meetings were admirably carried 
out by Mr. J. E. Dawson, whose services as Assistant Secretary 
had been secured at the commencement of the session. 

As heretofore, Mr. George Donaldson rendered valuable 
assistance to the Society. 

A list of the numerous publications received in exchange 
from home and foreign learned societies will be found printed 
with the present report. 

The thanks of the Council are again due, and are hereby 
extended, to the local Press for the excellent reports and notices 
which they invariably give to the doings of the Society. 

In accordance with the constitution of the Society, five 
members of Council retire from office, who are eligible for 
re-election. 

Mr. Henry Riddell submitted the financial statement, which 
showed that there was a handsome balance in the bank, and that 
the society was in a very sound financial position. 

The Chairman, in moving the adoption of the reports, 
‘congratulated’ the society on the successful work which they 
had accomplished during the past year, and _ considered 
that the various lectures had been exceedingly interesting. 
He specially referred to the lecture on ‘Animated Motion ” 
given by Professor Wm. Stirling, of the Manchester Uni- 
versity, and expressed the opinion that it was one of the most 
interesting lectures ever delivered in Belfast. He was certain 
the members of the society would be delighted to know that 
the services of Professor Stirling had been secured for the 
ensuing season. He also referred to the manner in which the 
council hoped to utilise some of the balance which the society had 
to its credit, and intimated that a fund would be provided for 
research work, | 
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Mr. John Horner seconded the motion, which was passed. 


On the motion of Mr. Wm. Gray, seconded by Dr. Allworthy, 
the following retiring members of council were re-elected :—Sir 
John W. Byers, M.A., M.D.; Sir James Henderson, M.A., D.L. ; 
Mr. John Horner, Mr. Seaton F. Milligan, M.R.IA., J.P.; and 
the Right Honourable Robert Young, J.P. 


Rev. Dr. Hamilton moved a vote of thanks to the president. 
In doing so he referred to the long line of prominent men who in 
past years had occupied that position, and said in his opinion the 
society had never been better served than in the present instance. 


Sir Otto Jaffé, in seconding the resolution, expressed the hope 
that Professor Lindsay would allow his name to be put forward 
again for the office during the coming year. 


The motion was passed unamiously, and the president acknow- 
ledged the compliment. 


Subsequently a meeting of the council of the society was held 
for the purpose of electing office-bearers for the ensuing year, and 
the following were appointed :—Professor Lindsay (president), 
Mr. Henry Riddell (honorary treasurer), Mr. John Horner (hon. 
librarian), and Mr. J. M. Finnegan (honorary secretary). The four 
outgoing vice-presidents were re-elected. 
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EXCHANGES. 


ADELAIDE.-—Transactions of the Royal Society of South Australia. 
ALBANY. — Annual Report of New York State Museum. 
Ann-Arbor.—Michigan Academy of Sciences. 
AustTiIn.—Transactions of the Texas Academy of Sciences. 
BaseL.—Verhandlungen der Naturforschenden Gesellschaft in 
Basel. 
BELFAST —Report and Proceedings of the Belfast Naturalist 
Field Club. 
BrRGEN.—Bergens Museums Aarbog and Crustacea of Norway. 
BERKELEY.-— University of California. 
BirRMINGHAM.—Natural History and Philosophical Society. 
%s Midland Institute Scientific Society. 
BoLocna.—Rendiconto della R. Accademia dell’ Instituto di 
Bologna 
Boston.—Boston Society of Natural History. 
BouLpDER.— University of Colorado College Studies. 
BreMEN.—Abhandlungen vom Naturwissenschaftlichen Verein 
zu Bremen. 
BrEsLAvu.—Zeitschrift fiir Entomologie vom Verein fiir Schles 
sicke Insektenkunde. 
Bricuton.—Annual Report of Brighton and Hove Natural 
History and Philosophical Society. 
BRISBANE.—Annals of the Queensland Museum. 
BROOKLYN.—Science Bulletin of Brooklyn Institute of Arts and 
Sciences. 
BrusseLs.—Bulletin de la Société Royale de Botanique. 
Annales de la Société Royale Zoologique et Molaco- 
logique de Belgique. 
“5 Annales de la Société Entomologique de Belgique. 
Burnos Ayres.—Anales des Museo Nacional de Buenos Aires, 
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BurraLo.—Bulletin of Buffalo Society of Natural Sciences. 
Catcutra.—Records of the Geological Survey of India 
55 Memoirs of the Department of Agriculture in India. 
ie Botanical Series and Entomological Series, also the 
Agricultural Journal of India. 
CaMBRIDGE.-—Proceedings of Cambridge Philosophical Society. 
CAMBRIDGE, Mass.-—Bulletin of the Museum of Comparative 
Zoclogy, also Curator’s Report. 
CarpirF.— Transactions of the Cardiff Naturalists’ Society. 
Carpirr.—Report of the Welsh Museum of Natural History. 
CassELL.—Abhandlungen des Vereins fur Naturkunde zu Kassel. 
Cuicaco.—Academy of Sciences. 
‘s Field Museum of Natural History. 
CHRISTIANA —Forkandlinger i Videnskabs-Selskabet i Chris- 
tlana. 
CINCINNATI.—Bulletin of the Lloyd Library. 
CormBra PoRTUGAL.—Scientific Academy of Coimbra University. 
CoLomBo.—Ceylcn Marine Biological Reports. 
COLORADO SpRiINGS.—Colorado College Studies, also Science 
series and Engineering Series. 
CoLumsus.—Ohio State University. 
CopENHAGEN.—Academy of Science and Arts. 
Dantzic.—Schriften der Naturforschenden Gesellschaft in 
Danzig. 
DavENPORT.—Proceedings of the Davenport Academy of 
Sciences. 
DrespENn.—Jahresbericht der Gesellschaft fiir Natur und Heil- 
kunde in Dresden. 
Dus1in.—Scientific Transacticns of the Royal Dublin Society, 
also Scientific Proceedings and Economic Proceedings. 
Royal Society of Antiquaries of Ireland. 
> Royal Zoological Society of Ireland. 
= The National Library. 
Durzban.—Proceedings of Natal Scientific Society. 
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EDINBURGH.—Transactions of the Botanical Seciety of Edin- 


burgh. 
Proceedings of the Royal Society of Edinburgh. 


‘§ Proceeditigs of the Royal Physical Society. 

Empren.—Jahresbericht der Naturforschenden Gesellschaft in 
Emden. 

GENoa.—Rivista Ligure di Scienze, Letture, ed Arti. 

GiressEN.—Bericht der Oberhcssischen Gesellschaft fiir Natur und 
Heilkunde zu Giessen. 

Giascow.— Proceedings of the Royal Philosophical Society. 

= Geological Society of Glasgow. 

Goruitz,—Abhandlungen der Naturforschenden Gesellschaft zu 
Gorlhitz. 

Gorreorc.—Regia Societas Scientiarum et Litterarum Gotoburg- 
ensis. 

Havirax.— Nova-Scotian Institute of Science. . 

Hampurc.—Verhandlungen des Naturwissenschaftlichen Vereins 
in Hamburg. 

IcLto.— Jahrbuch des Ungarischen Karpathen Vereines. 

INDIANAPOLIS.—-Proceedings of the Indiana Academy of 
Sciences. 

Kansas.—University of Kansas. 

KHaARKoFF.—Transactions of the Society for Physico Chimiques 
of Kharkoff University. 

Krerr.—Memoirs of the Society of Naturalists of Kieff. 

LusanneE.—Bulletin de Société des Vaudvise des Sciences 
Naturelles. 

LAWRENCE.—Science Bulletin of the University of Kansas. 

Lreps.—Annual Report, Philosophical and Literary Society. 

Lerpsic.—Sitzungberichte des Naturforschenden Gesellschaft vu 
Leipzig. 

Lima.—Boletin del Cuerpo de Ingenieros de Minas del Peru. 

LiverPoot.—Botanical Society of Liverpool. 

Lonpon.—Report of the 76th Meeting of the British Association, 
also Report of the Corresponding Societies Committee, 
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Lonpon.— Quarterly Journal of the Geological Society of London. 
Journal of the Royal Microscopical Society. 
Transactions of the Zoological Society of London, 
Memoirs of the Astronomical Society. 
Guide Books. British Museum (Natural History). 

ry The Patent Office Library. 
Mapison.—Bulletin and Maps of the Geological aud Natural 

History Survey of Wisconsin. 

Mapras.—Bulletin of the Madras Government Museum. 
MANCHESTER.— Journal of the Manchester Geographical Society. 
MELBOURNE.— Proceedings of the Royal Society of Victoria. 


Mexico.—Boletin Mensual del Observatoria Meteorologico 
Magnetico Central de Mexico, also Anuaria. 


5 Boletin de Instituto Geologico de Mexico. 
MILWAUKEE.—-Bulletin of the Wisconsin Natural History Society. 


MINNEAPOLIS.—Bulletin of the Minnesota Academy of Natural 
Sciences. ; 


MissouLa.—Bulletin of the University of Montana. 
MonrTEVIDEO.—<Anales del Museo Nacional de Montevideo. 


MONTREAL.—Reports and Maps, Geological and Natural History 
Survey of Canada. 

Moscow.—Bulletin of the Imperial Society of Naturalists of 
Moscow. 

NrEw Haven, Conn.—Yale University Library. 

New Yorx.—Bulletin of the American Geographical Society. 


” 


im Annals of the New York Academy of Sciences. 
Columbia University Library. 
New Or LEANS.—Louisiana State Museum. 
3 Natural History Survey. 


NormMan.—The University of Oklahoma. 


NotrincHaAMm.—-Annual Report and Transactions of the Notting- 
ham Naturalists’ Society. 


Orono.—The University of Maine. 


OsNABRUCK.—Silbzehnter Jahresbericht des Naturwissenschaft 
lichen Vereines zu Osnabruck, 
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Orrawa.—Annual Report of Geological Survey of Canada. 
Oxrorp.—The Ashmolean Natural History Society. 
Papua.—Atti della Accademia Scientifica Veneto-Trentin Istriana. 
PHILADELPHIA.- —Proceedings of the Philadelphia Academy of 
Natural Sciences. 

. Proceedings of the American Philosophical Society. 
Pisa.—Atti della Societa Toscana di Scienze Naturlt. 
Pura, BencaLt.—Imperial Department of Agriculture. 
Rio DE JANIERO.—Archivos do Museu Nacional do Rio de 


Janiero. 

RocHEstTerR, N.Y.—Proceedings of the Rochester Academy of 
Science. 

Romrk.—Journal of the British and American Archzeological 
Society. 


» Atti della Reale Accademia dei Lincei. 
»  Bollettino della Societa Zoologica Italiana. 
San Francisco.—Proceedings of the Californian Academy of 
Sciences. 
STAVANGER.—Aarshefte of Stavanger Museum. 
STIRLING.—Transactions of the Stirling Natural History and 
Archeological Society. 
STOCKHOLM.—Kungl Svenska Vetenskaps Academiens Hand- 
lingar. 
STETTIN.— Gesellschaft for Vélker und Erdkunde. 
St. Louvis.—Missouri Botanical Gardens. 


aS St. Louis Public Library. 
SyDNEY.-—Journal of the Royal Anthropological Society of 
Australasia. 


Tokyo.— Mitteilungen der Deutschen Gesellschaft fir Natur und 
Volkerunde Ostasiens. 

Toronto.—Proceedings of the Canadian Institute. 

Torquay Torquay Natural History Society. 

TRENTON, N.J.—Archzeologia Nova Ceesarea. 

UpsaLa.— Bulletin of the Geological Institute of Upsala University. 


42 Exchanges. 


Vienna.- Verhandlungen der Kaiserlich Koniglichen Geolo- 
gischen Reichsanstalt. 


WASHINGTON.—Year Book of the Department of Agriculture. 


: Annual Report of the American Bureau of 
Ethnology. 
. Annual Report of the Smithsonian Institution, Pro- 


ceedings of the United States National Museum, 
Smithsonian Contributions to Knowledge, and 
Smithsonian Miscellaneous Collections. 


Bulletin of the Philosoy-hical Society of Washington. 
s United States Geological Survey. 
W1rn.—Zoologisch Botanische Gesellschaft of Wien. 
Yorx.— Annual Report of Yorkshire Philosophical Society. 
ZuRICH.— Vierteljahrsschrift der Naturforschenden Gesellschaft 
in Zurich. 
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Officers and Council of Management for 1013-14. 


Prestoent : 
PROF JAMES A. LINDSAY, MA., F.R.C.P. 


Vice=Presidents : 


SIR JAMES HENDERSON, ROBERT PATTERSON, F.L-s. 
Ioan Wels olor WILLIAM SWANSTON, F.c.s. 
ROBERT M. YOUNG, J.P. 


tbon, Treasurer : 
HENRY RIDDELL, m.e. 


thon. Librarian : 
JOHN HORNER. 


‘thon. Secretary : 
JOHN M. FINNEGAN, B.a., B.Sc. 


Assistant Secretary : 
J. E. DAWSON. 


Council : 
SIR JOHN W. BYERS, M.a., M.D. 
JOHN M. FINNEGAN, B.A., B.SC., SEC. Q.U.B. 
MAURICE F. FITZGERALD, B.A., M.I.M.E , A.M.I.C.E. 
NEVIN H. FOSTER, M.B.o.vU. 
SIR JAMES HENDERSON, a.M., D.L., J.P. 
PROFESSOR J. A: LINDSAY, M.aA:, M D., F.R.C.P. 
JOHN HORNER. 
ALEXANDER TAYLOR. 
SEATON F. MILLIGAN, M.R.1.A., J.P. 
HENRY RIDDELL, m £. 
WILLIAM SWANSTON, F.c.s. 
PROFESSOR GREGG WILSON, D.sc , M.R.I.A. 
RIGHT HON. ROBERT YOUNG, P.c., c.z., J.P. 
ROBERT M. YOUNG, B.A., J.P., F.R.I.B.A. 
PROFESSOR W. ST. CLAIR SYMMERS, o.z. 


44 


SHAREHOLDERS. 


[*Denotes holders of three or more Shares], 


* Alexander, Francis, B.E., Belfast 
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11th November, 107T3. 


Professor Linpsay, M.A., M.D., F.R.C.P., President, in the Chair. 


‘“ PROGRESSIVE CREATION.” 
By Professor BENJAMIN Moorr, M.A., D.Sc., F.R.S. 


The ninety-third session was opened cn r1th November in 
the Y.M.C.A. Minor Hall, Wellington Place. There was a large 
attendance. 

The CHairMAN said before proceeding to the regular business 
of the evening he had one or two announcements to make. At 
the annual meeting of the Society held a few weeks ago it was 
announced that the Society was about to undertake the work of 
scientific research. They had now £100 at their disposal, and 
they were going to offer a prize of £50 for original research in 
some department of the geology of Ulster. They were going to 
divide the other £50, which would be allocated to meet the actual 
cost of research, when applications were made to them by persons 
who were about to undertake research. It was the first time in 
the history of the Society that work of that kind had been under- 
taken. In introducing the lecturer, the CHAIRMAN said Professor 
Moore was a Belfast man, of whom they were all proud. 

The LecTurRER, in the course of his remarks, said he would 
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not confine himself entirely to biology, but he would deal in part 
with the reflection which the progress ef biology must necessarily 
have upon the whole of the subjects which the human mind 
studied, such as sociology and matters of religion. They were 
always striving after the infinite, and absolute in their thoughts, 
trying by some process to reach perfection. It was an error of 
human thought that in many cases they believed they had achieved 
this perfection when they were really far away from it. Having 
established what they regarded as a perfect law of science in the 
course of a century or half century they were almost inclined to 
fall down and worship it, although at the same time those supposed 
perfect systems were only matters of imagination. Things that 
were regarded as fixed and constant were by no means fixed and 
constant. Often when they suggested a certain reform they were 
met with the reply that their suggestion would be contrary to the 
principles of human nature. ‘There was nothing so idealistic, so 
completely opposed to human nature as the Christianity of nine- 
teen centuries ago. ‘There was a time when there were no human 
beings in the world. The first human beings were absolute 
savages, with very few of the instincts of civilised man, and stage 
by stage they fourd men’s notions had changed, and to-day they 
were not the same as a generation ago. They were changing all 
the time. Creation was not completed, but was going on before 
their eyes in all the realms of human activity. A generation ago 
Huxley and Gladstone were tilting at each other as to whether 
certain facts in the Bible really happened or not. Now, they 
came to the conclusion that it did not matter to religion whether 
these things ever happened or not. Religion itself was becoming 
a science. Religion had developed art, civilization, and morality 
in spite of faults which everyone must admit who studied religion 
scientifically. In religion, as much as in any other form of activity, 
there must be progress. A Church must adapt itself to modern 
movements, it must also lead those movements, and not be led by 
them. If they found that there were people living in miserable 
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hovels and children were being sent starving to school—if they 
found out things like that the religion of the country was becoming 
dead. If they in the present generation left all their social duties 
on the one side, if they allowed children to starve and die in their 
slums, were they virtuous or vicious? He thought future genera- 
tions would find out new virtues and new crimes. ‘They would 
find that as their education went on, and as evolution advanced, 
things which were of no harm to-day would become the crimes of 
the future. They might say the evil of the slums was due to 
drink! No one would deny that, but when they tried to settle 
the responsibility they often went wrong, because the responsibility 
was left on the man who drank. Before considering what that 
man’s environment was in childhood, and later in manhood, when 
he took to drink, and having no one to lead him in the right 
path, they should not attach the blame on the one side, but should 
consider who was the real culprit, the ignorant man who never had 
proper teaching, or the persons at the top of society. In con- 
clusion, the lecturer said in considering the origin cf life they had 
to keep in mind an absolutely barren world with the sun beating 
down upon it. They were not to expect such things as bacteria’ 
occurring in a few hours ; the processes of nature were very much 
slower than that, and it was a jump in nature that, from all their 
other knowledge of nature, they should never expect. Thousands 
and thousands of years would in all probability be occupied in 
following up more and more complex colloids. From the point 
of view of natural science they had simply to say with regard to 
the matter of the mind and soul that they could not tell; it was an 
open matter altogether. ‘They were progressing, and in a few 
centuries they might know things which they did not know at 
present as to the connection between matter and mind and soul. 

On the motion of Professor MILRoy, seconded by Sir Orro 
JAFFE, and supported by the CHAIRMAN, a hearty vote of thanks 
was passed to the lecturer for his address, and Professor Moorre 
briefly replied, 


goth December, or}. 
Mr. H. RippELL, M.E., in the Chair. 


“THE NATURAL, HISTORY OF FLATWORMS 2 
By Mr. RicHarp H. WHITEHOUSE, M.Sc. 


(Adstraci.) 


~ The CuHarrMaN briefly introduced the lecturers, and expressed 
the hope that Professor Lindsay would shortly enjoy his customary 
good health. 

The LrecTrurER in the course of his paper dealt with 
the various classes of flatworms, and, proceeding, said that the 
characteristic mode of movement among planarians was by means 
of short and indefinitely numerous hairlike structures, which 
covered the body like a fur, but so minute and transparent as to 
be invisible to the unaided eye. Such structures were called cilia. 
The planarian did not come into actual contact with the surface 
over which it glided, but laid down a mucus, just asa snail did, 
and it was on the smooth surface of its own mucus or slime that 
it moved. ‘The slime was produced by glands distributed all over 
the lower surface, particularly at the edges. | An interesting des- 
cription was given of the “testing movements” of the planarian, 
and the lecturer, continuing, said the important thing to grasp was 
that a planarian would move towards all weak stimuli and test 
them. In truth the planarian “proves all things, holding fast only 
to that which is good.” Past experience had an important bearing 
on an animal’s attitude towards things around it. Probably the 

most interesting and instructive studies in animal behaviour, based 
on experience, which had been brought to light within recent 
years, were those on convoluta. Convoluta roscoffensis was a 
slowly organised flatworm which lived on the sandy shores of 
Brittany, between the tide marks, in such large numbers as to form 
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a green scum on the surface of the sand when the tide had receded. 
Experience had taught that creature that if it remained at the 
surface of the sand when the incoming and receding tide passed 
over the locality it would be mercilessly washed away and perish. 
Thus while water covered the sand they retreated below the 
surface to safety, and when the sea had retreated beyond their 
habitation they rose to the surface once again. _‘ Past experience 
had so affected the habits of convoluta that if individuals were 
brought into the aquarium at every low-water period outside they 
rose to the surface and sank below when the outside tide was in, 
in spite of the fact that the tide stimulus was entirely removed, 
In fact, they provided one with a perfectly accurate time-table. 
Dealing with the subject of regeneration, the lecturer said 
planarians reproduced their kind, exactly as did other animals, by 
means of the fertilized egg. © However, they might adopt another 
method, common enough, it was true, known as spontaneous 
division. It might occur by accident or by the deliberate action 
of the animal itself, but, whatever the cause, the animal merely 
became cleft in two, and each part builded up the missing portion, 
two perfect animals resulting. 


SSERUG LURE AND: “LIFE HISTORY ‘OF LICHENS? 
By Mr. G. Livens, B.Sc. 
(Adbstract.) 


The Lecturer in the course of his paper, said the answer to 
the question. What is a lichen? seemed a simple one to answer, 
but it was usually the simple one that was most difficult to answer. 
Should one ask what is a rose—he meant a rose in the widest 
sense—one had to consider all the members of the rose tribe to 
find characters or combinations of characters shared by every 
member, and which were not shared by other plants. Such 
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characters would suffice to define a rose. In order therefore to 
gain some idea of what a lichen was they would have to consider 
the lichens as a whole, and not merely in their external form, but 
in relation to their inner structure also. | Proceeding Mr. Livens 
dealt with the three main types of design amongst lichens—the 
crustose, leafy, and erect—and pointed out that there was as much 
similarity between them as existed between flatworms, tortoises, 
and men. About fifty years ago it was discovered that lichens were 
not individuals in the usual sense of the word, but were rather 
colonies of individuals. The character common to them and not 
shared by any other plant was that a lichen was a dual organism, 
composed of two different elements—fungal on the one hand, 
algel on the other The fructifications represented the fructi- 
fications of the fungal element, and the spores were the reproductive 
bodies. Mr. Livens described nature’s plans for ensuring the 
continued existence of certain species of lichens, and said lichens 
could only be formed in regions where algz could live 
freely. But did one always find lichens inhabiting regions 
where free living algze were to be found also? No. It had been 
asserted that lichens were met with plentifully in situations towards 
the summits of lofty mountains, where free living fungi and free- 
living alge were unknown. After considering other features of 
interest to be found in lichens, Mr. Livens, in conclusion said, to 
the most casual of observers the lichens might be interesting on 
‘account of their quietness and variety of form. ‘Their structure 
was of interest in so far as it revealed to them that they were not 
individuals, but were colonies of complex and regular organization. 
In the life history of lichens they saw some of nature’s wonderful 
devices for ensuring the safety of her organisms and for spreading 
them into the remotest parts of the globe. 

Both papers were illustrated by a series of limelight views. 

On the motion of Mr. ADAM SPEERS, seconded by Mr. R. 
M. Younc, J.P., a hearty vote of thanks was passed to Mr. 
WHITEHOUSE and Mr. Livens, and the meeting concluded. 


13th January, IOI 4. 


PRoFeEssor J. A. Linpsay, M.A., M.D., F.R.C.P., President 
in the Chair. 
“ LPEONARDO DA VINCI.” 
By Proressor W. B. Morton, M.A. 


( Abstract. ) 


The CHAIRMAN, who was received with applause, said he was 
sure that he could heartily welcome his colleague Professor 
Morton in their name. ‘The lecturer of that evening has chosen 
a subject of exceptional interest, and was going to present to them 
one side of the life and achievement of one of the most versatile 
and many-sided men who had ever lived. He was sure they would 
hear the lecture with pleasure and profit. 

PRoFessoR Morton, who was cordially received, said 
Leonardo was not only a great painter, sculptor, architect, and 
engineer, but was also the greatest figure in the history of pure 
science between Archimedes and Galileo. Before his time writers 
On scientific subjects contented themselves with endless comment- 
aries on the works of Aristotle, building up a priovz theories with- 
out reference to the phenomena to be explained. Leonardo was 
the first to practice the proper experimental method which Bacon 
preached, without practising, a century later. Born in 1452, he 
spent the first thirty years of his life in his native city of Florence, 
where he worked at art under the protection of Lorenzo de Medici. 
Then for sixteen years he was employed as engineer by Lodovico 
Sforza at Milan. During that period he painted the “‘ Last Supper,” 
and was engaged on the equestrian statue of the father of his patron, 
besides carrying out canal construction and other engineering 
works. After the fall of Lodovico, Leonardo led an unsettled life 
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in the service of different princes, finally being taken to France by 
Francis I., where he died in 1519. Throughout his life he kept 
up the practice of writing down in voluminous notebooks his 
thoughts on scientific and other subjects. These notebooks were 
left to his devoted friend Melzi, who kept them carefully while he 
lived. Afterwards his descendants attached no value to the 
manuscripts, which became scattered in many quarters. A 
selection of the notes, dealing with painting, was published in 
1650, but it was not till the end of the eighteenth century that the 
valuable scientific observations and theories contained in them 
were made known by Venturi. Owing to this circumstance 
Leonardo did not exercise his proper influence on the course of 
scientific discovery, though some of the works of his immediate 
successors, such as Cardan, bear evidence of an incomplete 
acquaintance with Leonardo’s notes. Many results discovered by 
Galileo and later scientists were anticipated by him. The lecturer 
gave an account of some of Leonardo’s achievements in the 
invention of machines and scientific instruments and of his 
investigations in a wide range of subjects, including mechanics, 
light, sound, hydraulics, theory of flight, geology, botany, and 
anatomy. 

The lecturer’s remarks were enhanced by the introduction of 
a series of interesting lantern slides. 

Sir Otto JAFFE proposed, and Mr. JoHN HORNER seconded, 
a vote of thanks to Professor Morton for his interesting and 
instructive lecture. ‘he motion was supported by Mr. HENRY 
RIDDELL, and was passed by acclamation. 


rith February, 1914. 


Professor J. A. Linpsay, M.A., M.D., F.R.C.P., President, 
in the Chair. 


«MAE TERLINGK.@ 
By Proressor D. L. Savory, M.A., Professor of French and 
Romance Philology in the Queen’s University, Belfast. 


The CHAIRMAN, who was received with applause, said it gave 
him more than ordinary pleasure to be the medium of introducing 
to that audience his colleague and friend, Professor Savory. 
Since he came amongst them Professor Savory had earned a 
distinguished reputation as an eminent scholar and as a most able 
lecturer. Equally at home in the English or French languages, 
whether he employed one or the other, Professor Savory always 
spoke with eloquence, with lucidity, and with power. The lecturer 
of that evening had chosen a subject ef singular interest. 
Maeterlinck was one of four or five outstanding figures in Euro- 
pean letters. He was one of that select company of writers who 
had the ear of Europe, he (the Chairman) might also say of the 
civilised world. He achieved fame at a comparatively early age. 
He was born in the year 1862. Famed as a dramatist, as a 
thinker, and as a literary artist, his works were characterized by a 
rare individuality, by ethical idealism, and by a mystical charm, 
which gave them, he thought, a unique place in literature. He 
supposed there could be little doubt that he was the most eminent 
writer that Belgium had ever produced. He took his place to-day 
with Anatole France, with Hauptmann, and with d’Annunzio as 
one of the greatest literary figures of his age, and he (the Chair- 
man) thought the audience would agree with him that the lecturer 
could not have chosen any subject on which they would more 
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gladly hear him than the one he had chosen. He was quite sure 
they would follow his address with the greatest possible interest 
and with the highest possible appreciation. He had much 
pleasure in asking Professor Savory to proceed with his lecture, 
Professor Savory, who was received with applause, speaking 
in French, said Maeterlinck was born at Ghent in 1862, and was 
the descendant of an old bourgeois family. He studied at the 
Jesuit College, and started reading for the Bar, but he soon found 
that he was unfitted for that profession, and left his native town 
for Paris, whither he was accompanied by his former schoolfellow, 
Gregoire Le Roi. The young poet spent a great part of the year 
1886 in the French capital, and made the acquaintance of the 
leaders of the Symbolistes. After his return to Ghent he devoted 
himself to study, and preduced some of his early poems. In 1890 
he suddenly became famous owing to an article by Octave 
Mirbeau in the “ Figaro” of the 24th August. The next five or 
six years were a most fruitful period in the poet’s life. While 
writing his first plays he at the same time devoted himself to the 
study of Shakespeare, Shelley, and Browning. In 1896 he left 
for France, where he definitely took up his abode. But Flemish 
influence was still very marked in all his early works. ‘The re- 
collection of the endless plains, the sleepy canals, and the sluggish 
Scheldt appeared constantly in those first volumes. But his 
mystical studies were the principal factor in his intellectual 
~ formation. Their influence was shown in his two early volumes, 
“ ‘bes Serres Chaudes” and “ Les ‘Chansons.” » “Ices wSerrés 
Chaudes” was principally interesting from the point of view of the 
poet’s historical development. He was still under the influence of 
Verlaine. ‘Ihe ‘‘ Chansons,” on the other hand, were attempts to 
imitate the old folk song, and recall to a certain extent the 
“Erlkonig ” of Goethe, while the early dramas were inspired by 
Maeterlinck’s studies of Shakespeare. Pelleas and Melisande was 
a masterpiece of lyrical drama, and “‘ La Mort de ‘Tintagiles ” and 
‘‘Interieur ” were extremely characteristic of that early period in 
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the development of Maeterlinck. In both the most. striking 
feature was a skilful gradation of terror which showed the closest 
observation of life. In those plays men did not struggle and 
triumph over fate. They were poor human beings who only knew 
how to suffer, smile, and love, and death which came to shatter 
the fragile happiness of mankind, appeared in all its brutality. It 
was thus that the philosophy of Maeterlinck, during the first 
period, could be summed up. The “Tresor des Humbles” ap- 
peared in 1896. In that work was to be found the same some- 
what deceptive simplicity that was so noticeable in ‘“ Les 
Chansons.” It showed very strikingly the influence of Emerson. 
* Aglavaine et Selysette” was a song of mystic love. The fear of 
life and death which filled the early dramas had now given way to 
a feeling of placid calm and serenity. Henceforward the work of 
Maeterlinck became a song of confidence and love. He appeared 
to display a sort of trust in the goodness of things. The poet 
taught them that it was wise to think and act as if everything that 
happened to humanity was unavoidable. The nobler and higher 
were their thoughts the less did misfortune and grief have a hold 
over them. There was no inevitable drama in their existence. 
It was only the weakness and ignorance of men that made them 
consider evil as a fatality. It was in the struggle against obstacles 
that man’s greatness was revealed. ‘Those ideas were brought out 
with great clearness in “‘ Sagesse et Destinee.” But the poet had 
still a great task to accomplish. His somewhat too individualistic 
idealism had to give way to a more social morality. The egotism 
of “‘Sagesse et Destinee ” yielded to the conception of solidarity 
contained in “‘ La Vie des Abeilles.” ‘‘ La Vie des Abeilles ” was 
a work full of emction, and sornetimes of an almost religious rever- 
ence for the bees. Those little people who fed on warmth and light 
and all that was purest in nature called their attention to the joy of 
June. They were the very soul of summer, and their flight was the 
visible sign of the innumerable little joys which the warmth and the 
light bring us. The admirable devotion of the bees to the common 
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weal made them give us their lives to the future of the hive. The 
whole people having reached the height of their prosperity and 
power suddenly abandoned to the following generation all their 
palaces, their wealth, and the fruit of their labours. Faith in the 
final triumph of thought over matter was the leading idea in the 
three collections of articles ‘‘ Le Temple Enseveli,” “ Le Double 
Jardin,” and ‘ L’Intelligence des Fleurs,” which as far as the 
thought contained in them was concerned were only a summary of 
all the ideas of Maeterlinck. ‘‘ L’Intelligence” was simply one 
long hymn to the glory of nature. The principal chapter in “ Le 
Temple Enseveli” was devoted to the mystery of justice. Moral 
justice did not exist apart from themselves, because nature only 
knew a blind unreasoning fate. The “ Wouble Jardin” was a 
delightful book. The poet touched on a great variety of subjects, 
and dealt in turn with universal suffrage, motor cars, or historical 
sites. But that work would live principally on account of its 
lyrical qualities. ‘The wonderful page on the death of the poet’s 
dog ‘ Pelleas,” was deservedly famous. The same volume con- 
tained a chapter devoted to the modern drama, in which the poet 
summed up the dramatic theory of his later works. The real 
drama of the twentieth century must, according to Maeterlinck; 
take its rise from the struggle between their conception of duty 
and their ignorance and selfishness. It was that struggle which 
gave rise to the psychological conflict of ‘*Monna Vanna.’ 
‘*Monna Vanna” was one of the most original and most powerful 
attempts to give new life to contemporary dramatic art. It con- 
tained scenes of poignant emotion written in a prose of remarkable 
beauty. The author’s style had now reached its maturity, and 
all his great qualities appeared in that well-known play to the 
best advantage. ‘“ L’Oiseau Bleu” was a delightful fairy tale 
which revealed every moment a smiling philosophy. Such was 
the magic of that delightful symphony of music, colours, and 
poetry that grown-up men who at first were inclined to be some- 
what sceptical were compelled to surrender to its charm like little 
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children. Thetr conception of life underwent a change, and they 
realised happiness was often close at hand even though they could 
not see it. ‘‘La Mort” was the title which Maurice Maeterlinck 
had given to his new book. ‘The reader could not help feeling to 
a certain extent the emotion which the thought of his own end, 
or the recollection of the dear ones who had departed, always 
caused. Maeterlinck refused to share that puerile terror of death. 
He led them softly by the hand and persuaded them to look at it 
face to face. He showed them how unjust they were to it. If 
death appeared terrible to them it was because they imputed to it 
crimes of which it was innocent. In their thoughts they confused 
it with the sufferings and illnesses which preceded it, when on the 
contrary they should recognize that it was death which put an end 
to them. It was just as if they were to struggle desperately 
against sleep and then to accuse sleep itself of the suffering which 
that struggle had caused them. Maeterlinck’s work was happily 
not complete, and it was therefore impossible to pronounce a 
definite judgment upon it. But this at least could even now be 
said, that there was no contemporary French writer more deserving 
of serious study, and none capable of making a stronger appeal to 
the loftier feelings of the English-speaking race. 

At the conclusion of the lecture Madame FrEstur, in a very 
neat and appropriate address in French, referred in very apprecia- 
tive terms to the pleasure and instruction derived from the lecture, 
and proposed a cordial vote of thanks to Professor Savory. 

Mr. R. M. Younc seconded, and the vote of thanks was 
carried by acclamation. 


The Lecturer having responded, the proceedings terminated. 


24th February, 19T4. 


Proressor J. A. Linpsay, M.A., M.D., F.R.C.P., President 
in the Chair. 


‘DEFECTS: AND, CUIRIOSLEIES, GF SiGiui. 


“By PROFESSOR WILLIAM STIRLING, M.D., D.Sc., LL.D., 
of Victoria University, Manchester. 


(Abstract) 


The CHAIRMAN offered a hearty and sincere welcome to their 
distinguished visitor, recalling with pleasure a previous lecture 
delivered in Belfast by him. 

PROFESSOR STIRLING then proceeded to deliver his lecture 
in a most interesting and entertaining manner. His analysis of the 
defects and curiosities of the human eye were illustrated by 
coloured lantern slides, and experiments on insects, animals, &c., 
projected on the screen, and greatly assisted to enlighten the 
audience on such a technical subject. The lecturer described the 
~ human eye as the eye-gate of knowledge. We were sc accustomed 
to regard the eye as a perfect organ that we never realised it could 
be defective, and yet the eye had every possible defect that could 
be found in optical instruments, and even some that were peculiar 
to itself. The eye was a combination, and performed the functions 
of a microscope, telescope, camera, range-finder, self photo-meter, 
‘adjusting lens, automatic diaphragm, autochrome camera, cine- 
matograph, and stereoscope, and therefore any instrument which 
combined within itself ten such.instruments could not be perfect 
in every respect, The eye was nothing more or less than a 
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particular machine that had been evolved in the history of past 
ages and specially adapted to be acted upon by light. The speaker 
went on to demonstrate by means of photographic experiments the 
different parts and functions of the eye, the deceptive effects of 
light and colour on vision, and the remarkable difference between 
vision with one and vision with two eyes. He mentioned that 
people who were blind could never dream visual dreams, but the 
striking fact was that human beings were never born blind. If 
blindness occurred during the early days of the existence of a child 
it was due to some form of contamination, which could be remedied 
by timely medical treatment. Professor Stirling went on to refer 
to defective vision as it affected school children, and said that 
shortsightedness was rare before school age, but it was more 
common in city schools and badly-lighted schools, it increased 
with the time spent studying near objects, and it was more apparent 
_ from the lowest to the highest classes. The illumination in schools 
should come from the left and not from the right of the scholars. 
The speaker also alluded to colour-blindness, which he described 
as one of the very few hereditary diseases, and which affected from 
three per cent. to four per cent. of the pcpulation, in nearly every 
‘case males. Many of the defects and diseases of the general body, 
he declared, were attributable to defective vision. 


On the’ proposition of Mr, W. H. M‘Laucuiin, D.L., 
seconded by Dr. A. TRIMBLE, a hearty vote of thanks was accorded 
to Professor Stirling for his entertaining lecture. 


loth March, ror. 


Proressor J. A. Linpsay, M.A., M.D., F.R.C.P., President 
in the Chair. 


“THE MIGRATION OF BIRDS.” 


By Proressor J. ARTHUR THOMSON, M.A., ABERDEEN. 


(Adbstract.) 


‘The CHAIRMAN said they were to have the privilege that night 
of hearing a very distinguished man of science, to whom, he was 
sure, they would all give a very hearty welcome. Professor 
Thomson was one of the leading authorities on natural history, 
and his works were well known to the world of science. He was 
no stranger in Belfast, as he had lectured there before on several 
occasions, and his lectures were remembered with pleasure by all 
who had had the privilege of hearing them. Without further 
remark, as their time was limited, the lecturer having to leave by 
the steamer that night, he would ask Professor Thomson to 
proceed with his lecture. 

PROFESSOR THOMSON, in the course of a very interesting 
address, said the phenomenon of migration had attracted men’s 
minds from very early times, and was alluded to in the Book of 
Job and also in Homer’s Odyssey, though little was known 
definitely until comparatively recent times. Latterly, observations 
of bird movement in Heligoland, which was favoured by migratory 
birds only with the exception of the common sparrow, formed the 
foundation of the study. The five fundamental facts with regard 
to migration were, first, that in the Northern Hemisphere migration 
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was general, and not exceptional, the number of strictly resident 
birds being very small—one of the few being that almost sacred 
bird which was a peculiarity of Britain, the red grouse ; second, 
that in the northern temperate countries one could distinguish the 
summer visitors and the winter visitors, the birds of passage and 
the actual vagrants, the actual migrants and the residents ; third, 
that it was a law that the birds always nested, with perhaps one 
exception, in the coldest part of their migratory range; and, fourth, 
that there was extraordinary regularity in the comings and goings, 
both as to punctuality and as to going back to the same place. 
Then the other fact was that there was a very interesting contrast 
between the autumnal flight southwards and the spring flight north- 
wards. Migration was a seasonal movement from feeding and 
resting in winter to breeding and nesting in summer. In the 
-autumn the farewell seemed reluctant and the birds dallied, but 
the spring movement was a mad impulsive rush. More knowledge 
was required as to the particular paths followed by the birds, and 
also regarding the velocity and altitude of their flight. Much had 
still to be learned also of the order of their coming and going, 
though one rule was almost unanimous—the old males arrived first, 
then came the mature females and later the youngsters. In 
autumn the order was reversed, the younger birds leaving first. 
The notorious exception to this rule was the cuckoo, which, having 
foisted the care of its offspring on other birds, left our shores with 
or without a clear conscience—who could tell ?—-some six months 
before its young ones. The influence of the weather had yet to be 
determined, while another question was whether the migratory 
activity was intentional and deliberate or whether it was an 
instinctive movement. Another question of supreme interest was 
how the birds found their way at all. To many it seemed 
impossible to doubt that birds had in a pre-eminent degree a 
sublime sense of direction. In conclusion, the lecturer said the 
study of migration was fascinating, and had been pursued by many 
with extraordinary enthusiasm, and though as yet of no practical 
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utility it was just the type cf question the scientific mind could 
not leave alone, and it illustrated well the characteristic scientific 
dislike of obscurities and the desire to get things clear. Yet who 
could tell whether the solution would bring knowledge of high 
value to man in his rapidly advancing conquest of the air ? 

A large number of slides illustrating points of the lecture were 
thrown on the screen, and many interesting facts were incidentally 
noted. 

At the conclusion of the lecture, on the motion of the 
chairman, a hearty vote of thanks was accorded to Professor 
Thomson for his interesting and instructive address. 


a3 


ANNUAL REPORT, 1913-14. 
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The annual meeting of the shareholders connected with the 
Belfast Natural History and Philosophical Society was held in the 
Museum, College Square North, on Thursday, 22nd October, 1914. 
Professor Lindsay, M.A.. M.D., F.R.C.P., President, occupied 
the chair, and the attendance included the Right Hon. R. Young, 
2; sir Otto Jaffe, J.P. ; Professor Gregg Wilson, 1).Se:; Dr. 8. 
W. Allworthy, M.A.; Messrs. W. Swanston, F.G.S.; Henry Riddell, 
M.A.; W. Gray, M.R.I.A.; R. M. Young, F.R.I.B.A ; Nevin H. 
Foster, M.R.J.A.; Alexander Taylor, J. E. Magill, Edward H. 
Clarke, Joseph Wright, F.G.S.; Adam Speers, J.P., B.Sc.; E. J. 
Biot, A. T. Jackson, C.E.; Wm. Farren, W. Mayes, J. -W. 
Storey, B.A. ; and J. M. Firnegan, B.A., B.Sc. 


The Honorary Secretary Mr. J. M. Finnegan, being called 
upon by the Chairman, submitted the following Report : 

I have pleasure in submitting the following Report for the 
Session 1913-14. 

The 93rd Session of the Society was opened on the evening 
of Tuesday, 11th November, 1913, when an address was delivered 
by Professor Benjamin Moore, in the Y.M.C.A., Minor Hall, on 
‘Progressive Creation.” The Chair was occupied by Professor 
Lindsay, and there was a large attendance. 

At the close of the lecture a vote of thanks was passed on the 
motion of Professor Milroy, seconded by Sir Otto Jaffe. 


The Second meeting of the Session was held in the Museum, 
College Square North, on Tuesday, t9th December, — The Chair 
was occupied by Mr. Henry Riddell, M.E., and two papers were 
delivered, illustrated by lantern slides. The first paper was by Mr. R. 
H. Whitehouse, M.Sc., on “The Natural History of Flatworms” and 
the second paper by Mr. G. Livens, B.Sc., on ‘ Lichens.” 
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On the motion of Mr. Adam Speers, B.Se., seconded by Mr. 


R. M. Young, M.A., a vote of thanks was passed to the two 
lecturers. 


The Third meeting was held in the Museum, College Square 
North, on Tuesday, 13th January, 1914, when a lecture was 
delivered by Professor W. B. Morton, M.A., on ‘‘ Leonardo da 
Vinci as a Scientist.” 


The chair was occupied by Professor Lindsay, and at the 
close of the meeting a vote of thanks was passed to the lecturer on 
the motion of Sir Otto Jaffe, seconded by Mr. Henry Riddell, M.E, 


The Fourth meeting was held in the Hall of the Municipal 
Technical Institute on Tuesday, roth February 1914, kindly lent 
for the lecture by the Library and Technical Instruction Committee 
of the Belfast Corporation. Professor Lindsay presided and a 
lecture was delivered to a large audience by Prof. Savory, M.A., on 
“ Maurice Maeterlinck.” 


On the conclusion of the lecture a vote of thanks was passed 
to Prof. Savory on the motion of Madame Festu, seconded, by 
Mr. R. M.: Young, M.A. 

The Fifth meeting of the Session was held in the Y.M.C.A., 
Large Hall on Tuesday, 24th February. Prof. Lindsay presided 
and a lecture was delivered by Prof. W. Stirling, M.D, D.Sc., 
LL.D.,. Manchester, on “Curiosities of Sight and _ Vision,” 
illustrated by very numerous lantern slides. There was a very 
large audience and a vote of thanks was passed to the lecturer on 
the motion of Mr. W. H. M‘Laughlin, D.L., seconded by Dr. 
Andrew Trimble. 

The Sixth and last meeting of the Session was held in the 
Y.M.C.A., Minor Hall on Tuesday, roth March, when a lecture 
was delivered by Prof, J. Arthur Thomson, Aberdeen, on 
‘Migration of Birds,” illustrated by lantern slides, At the con- 
clusion of the lecture a vote of thanks was passed on the motion of 
Professor Lindsay, 
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Your Council has made the following Grants for scientific 
research or to assist in the publication of important Books : 


1. Mr. Stelfox, £15, for research on “ Gravels ” 
2. Mr. Whitehouse, £10, for research on “ Flatworms ” 


3. Professor Henry and Canon O’Connell, 4 50-—£25 during 
the Session 1913-14 and £25 during the Session rgt4-15, 
to assist in the publication of an Irish Manuscript 
(Corpus Astronomiae) in the Society’s Collections. 


A Prize of £50 was offered for the best Monograph on any 
department of the Geology of Ulster. Owing to the absence of 
Dr. Dwerryhouse the award of this Prize has not yet been decided. 

Your Council is pleased to report that the attendance at the 
various lectures during the Session was very large and they trust 
that. there will be equally good attendances during the coming 
winter. 

As heretofore Mr. George Donaldson rendered valuable 
service to the Society and the Council regret that failing health 
compels him to resign his work, and the Council beg to return him 
its thanks for this work in the past and trusts he may yet be spared 
many years. 

- The thanks of the Council are again due to the Press for their 
full. and accurate reports of the lectures delivered during the 
Session. ° 


In accordance with the constitution of the Society five 
members of Council retire from office and are eligible for re-election. 


Mr. H. RipprE.L, hon. treasurer, reported that the year 
1913-14 was commenced with a credit balance of £194 17s 3d, 
and at the close of the year they had in hand a sum of £219 8s 8d. 

_ The CHAIRMAN, in moving the adoption of the Report, said 
they could congratulate that old-established Society on having had 
another successful year. ‘The lectures given were of exceptional 
interest. The visits of such men as Professors Benjamin Moore, 
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W. Stirling, and Arthur Thomson would be recalled with pleasure, 
whilst the lectures delivered by their local friends were of not less 
interest. The Society had taken an important step in regard to 
the promotion of research. He would like to remind them that 
all learned societies had two functions. They had the function of 
spreading knowledge and the function of advancing knowledge. 
No learned society which contented itself with simply spreading 
knowledge was living up to its opportunities, and now, as their 
Society was fortunately well in funds, they were taking up in a 
serious spirit this second department of its activities. They were 
only at the beginning of their research work, but they already had 
something definite to report. They would soon be ina position to 
publish an important memoir on the Geology of Ulster. Continuing, 
the Chairman said there had for a long time been a feeling that 
the entrance to the Society was too difficult, and it was thought by 
the members of the Council that some means should be adopted 
whereby new members would find it easier to secure admission to 
their ranks. ‘They had not yet taken any decisive step in the 
matter, but he hoped the Society would encourage the members of 
the Council in their proposition. Proceeding the Chairman said 
it was his melancholy duty to report that during the year the 
Society had sustained serious losses through death. They had 
lost some of their oldest and most eminent members, including 
the Right Hon. Thomas Sinclair, D.L.; Sir James Henderson, 
Dd. 3 Mao. C. Connor, Jak; Mr. i Shillington Eg kr. 
Henry O’Neill, J.P.: and Mr. H. M‘Neile M‘Cormick. The list 
was of unusual length and of quite unusual distinction, and the 
Society would like to tender to the families of the gentlemen he 
had named their sincere sympathy. The Chairman added that 
notwithstanding the very anxious state of public affairs the Council 
‘did not see any reason for intermitting the activities of the Society, 
and they had already. made provisional arrangements for the 
coming session. 
Sir Otto JAFFE seconded and the report was adopted, 
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Mr. William Gray moved the re-election of the following five 
members of Council :—Professor W. St. Clair Symmers, M.B. ; 
Professor Gregg Wilson, William Swanston, Alexander Taylor, and 
Nevin H. Foster. 


Mr. Elliott seconded and the motion was passed. 


On the motion of Dr. Allworthy, seconded by Mr. Gray, a 
hearty vote of thanks was passed to Professor Lindsay for presiding. 


At a meeting of the Council held subsequently Professor 
Lindsay was re-elected president ; Professor Gregg Wilson, R. M. 
Young, W. Swanston, and Jchn Horner vice-presidents ; Henry 
Riddell, hon. treasurer ; John Horner, hon. librarian; and John 
M. Finnegan, hon. secretary. 
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EXCHANGES. 


ADELAIDE.—Transactions of the Royal Society of South Australia, 
ALBANY,—Annual Report of New York State Museum. 
ANN-ARBOR—Michigan Academy of Sciences. 
AusTIN.—Transactions of the Texas Academy of Sciences. 
Basit.—Verhandlungen der Naturforschenden Gesellschaft in 
Basel 
BELFAST.—Report and Proceedings of the Belfast Naturalist 
Field Club. 
BERGEN.—Bergens Museums Aarbog and Crustacea of Norway. 
BERKELEY.— University of California. 
BiRMINGHAM.—Natural History and Philcsophical Society. 
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“DHE. St RUCTURE OF THE ALOM.” 
By R. T. Beatty, Esq., M.A., D.Sc. 


(Adbstract.) 


The idea that matter is not infinitely divisible but that it 
ultimately consists of small particles which cannot be permanently 
split up by human agency is now firmly established under the 
name of the Atomic Theory. The credentials which the Theory 
possesses are very strong and they are credentials collected during 
the last hundred years by innumerable workers in many countries. 
In previous centuries it is true the Atomic Theory was vaguely 
shadowed forth from time to time; the philosophers of the 
Athenian Empire made it a subject for inconclusive speculation. 
Lucretius must have reflected deeply upon it. But these early 
ideas were not fruitful: they were but bubbles on the stagnant 
pond of scientific thought. The conception of experimental science 
had not then arisen; that mighty touchstone by which theories 
must stand or fall. The wildest speculation could not be 
contradicted as long as no decisive evidence existed for or 
against it. 

Time passed on: the mystical atomic theories of Democritus 
and Lucretius had but little influence on the growth of the infant 
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sciences. The alchemist pressed forward on his quest, handing 
down to his successors some grains of truth hidden under bushels 
of error. The chemist dug deeper and built more securely. 
Experimental Science was coming into its own. The time grew 
ripe for an Atomic Theory which should co-ordinate and clarify 
the masses of facts which had been discovered. 

In 1801 Dalton produced his Atomic Theory. He shewed 
that when chemical compounds are formed the weights of the 
substances which combine bear simple numerical relations to each 
other, and inferred that each element consists of small particles or 
atoms, which combine with the atoms of other elements in simple 
proportions. 

Dalton’s views were, as was soon recognized, of enormous 
value to the chemist. They allowed of simple mental images 
being formed of the processes of chemical reactions, they explained 
and classified previous results, and most important of all they 
conferred the gifts of scientific prophecy on those who understood 
them. 

Let us pass on to the great classification of the chemical 
elements into groups which shewed strong family resemblances. 
The recognition of such resemblances and their regular occurrence 
as we pass from light to heavy atoms, which is known as Mendeleéef’s 
Periodic Classification, led to strong suspicions that underlying the 
atoms themselves was some more fundamental form of matter and 
that one element differed from another merely in the geometric 
distribution of these fundamental particles. 

Such speculations could only be verified by success in splitting 
an atom to pieces and extracting from it its constituent parts. 

The forces required to tear the atom asunder might be 
expected to be very great, and indeed, we now know that very few 
chemical reactions are capable of upsetting the equilibrium of 
those extremely stable systems. Very violent collisions are required. 
In order to impart great speed to an atom we must first electrify 
it and allow strong electric forces to act on it: its speed will then 
increase as long as it is subject to the electric forces. In order 
that the atom may not lose speed by collisions or by the pull of 
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neighbouring atoms upon it, it must be in the state of a gas at low 
pressure. 

In 1897, J. J. Thomson found that if high electric forces were 
applied to a gas at low pressure contained in a glass vessel a new 
form of matter, which he called the electron, made its appearance. 
The electron had the following properties :—It was always negatively 
charged with electricity and the amount of charge was always the 
same. Its weight was only one two-thousandth that of the lightest 
particle previously known, namely, the hydrogen atom. ‘These 
two properties never varied, whatever the nature of the gas in the 
tube, or the material of the tube itself. 

Here then was a realization of something underlying the atom. 
Further research shewed that the electron appeared under more 
simple conditions. A red-hot wire gives off clouds of electrons. 
Light falling on a zine plate releases electrons from its surface. 
The hot gases from a Bunsen burner are full of the same particles. 
In all cases the charge and weight of the electrons are the same. 

Numerous attempts to isolate a positively charged electron 
have failed. Positive electricity seems always to be associated 
with the atom itself. Further, it appears that the number of 
electrons in the atom is comparatively small, about half the atomic 
weight, z.¢., hydrogen has only one electron and oxygen eight, so 
that the weight of the atom cannot be due to its electrons. 

We may now anticipate and describe the form of atom which 
Thomson and Rutherford have suggested, which explains the 
experimental facts very fully. On their view the atom is composed 
of a system of electrons rotating about a central nucleus, much as 
the planets rotate about an immensely heavier sun. This nucleus 
is very small and carries a positive charge equal to one-half the 
atomic weight. The mass of the atom is concentrated in the 
nucleus, and strange though it may appear, when we have small 
charged particles, the smaller the particle which carries a fixed 
charge, the more massive will that particle be. The structure of 
the nucleus is unknown but it is the essential part of the atom. 
We can detach electrons from the atom by subjecting it to violent 
collisions, but it will always re-form round its nucleus. Thus the 
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atom of the gas helium, which contains only two electrons, can be 
deprived of these two, but in a short time it will attract two 
electrons again from some body which has them to spare. 

The atom under normal conditions has the positive charge 
on its nucleus neutralized by the negative charge on the surrounding 
electrons so that it exerts no electrical effects on other atoms 
distant more than three or four atomic diameters from it. 

The electrons are grouped round the central nucleus in 
concentric shells or rings like the layers of a golf ball. The inner 
shells experience greater forces from the positive centre and so are 
more rigid and more difficult to move by external agencies. The 
outer groupings of electrons are more easily detached and oscillate 
more slowly when slightly disturbed. This, then, is the specification 
of the atom which the physicist presents to us to-day. Let us see 
what is to be expected from it. 

Firstly, as we pass from one element to another in the 
direction of increasing atomic weight, we have a series of nuclei 
whose positive charge increases by one unit in each case. Accord- 
ingly each atom will have one more electron than the one just 
lighter than it. Thus the number of electrons in the outer ring 
will increase till it becomes so unstable that the addition of another 
electron would upset the whole ring. At such a stage we should 
have an atom which can easily part with an electron from its outer 
ring but which shews no inclination to admit an extra electron 
into its system. ‘This corresponds to the behaviour of an electro- 
negative element. As the atomic weight increases the stability of 
the outer ring will wax and wane periodically, giving the alternation 
of electro-positive and electro-negative character, which is such a 
feature of Mendeléef’s periodic classification. 

The outer rings of electrons will be the first to get in touch 
with each other when two atoms approach, and their reactions on 
each other will determine whether chemical combination will occur 
between these two atoms or not. On this view the chemical 
behaviour of bodies depends only on the outer electrons, the 
nuclei and inner rings playing an inactive part. Undoubtedly the 
addition to or removal from the -outer ring of a single electron 
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affects the activity of an atom tremendously. Hydrogen, when 
deprived of an electron, will combine with many elements to form 
acids. Hydrogen and nitrogen, when electrified, will combine at 
once with potassium or phosphorus to form stable compounds. 
Dr. Niels Bohr, of Copenhagen, has worked out a very simple 
structure for the hydrogen atom as containing a nucleus with one 
unit positive charge and a single electron. Two such atoms, he 
has shewn, will combine to form the hydrogen molecule. Helium 
similarly contains a nucleus with two unit positive charges and two 
electrons. Such atoms will not combine, z.e., helium is monatomic, ~ 
as is well known from chemical considerations. 

When an electric discharge is passed through a gas at low 
pressure in a glass tube the gas becomes luminous, giving a 
spectrum characteristic of the gas present. Several considerations 
point to the outer ring of electrons as the seat of such luminosity. 
Firstly, from what is known of the stability of the outer ring it is 
probable that the electrons composing it would vibrate when 
disturbed, at such a rate as to give out visible light: indeed, 
Nicholson and Bohr have devised atomic structures which give 
the actual colours observed in such different places as the sun’s 
corona, certain nebulae, and a glowing tube containing hydrogen 
or helium. 

Again, the spectra of compounds differ from those of their 
constituent atoms: the inner electronic rings are not affected by 
chemical combination, so that we must ascribe the spectra to 
outer rings which become distorted when two or more atoms unite. 

So far we have not seen the central nucleus of the atom or 
the inner rings play any part: chemical reactions and luminous 
emissions leave the core of the atom unaffected. Indeed, until a 
few years ago we possessed no weapons powerful enough to 
penetrate into the atom and stir its hinterland to activity. 

Such a weapon was given to us by the discovery of X-rays. 
These rays are now known to consist of light of extremely short 
wave-length, beyond the power of the eye to see or the power of 
the spectroscope to analyse. All radiations, whether manifesting 
themselves as wireless electro-magnetic rays, heat, light, or X-rays, 
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are waves propagated through the ether. When such waves, 
which we may think of as rapidly oscillating pulses, pass over 
electrons which can be set into vibration about their steady 
positions, then these electrons may be made to vibrate strongly if 
their rate of oscillation is close to that of the waves themselves. 
Thus light waves are able to cause vibrations of electrons in an 
outer ring, and consequently an emission of light from the atoms 
concerned. This is the phenomenon of fluorescence. When 
iodine vapour is present in a glass bulb, no other vapour or gas 
being admitted, and a beam of white light is sent through the bulb, 
the iodine vapour will glow with a bright greenish-yellow light 
‘along the track of the beam. In a similar manner X-rays which 
have a much shorter wave-length will affect the inner rings of 
electrons and cause the atom to give out X-rays peculiar to itself: 
these are known as characteristic X-rays. 

Thus atoms, in addition to giving out visible spectra, also 
emit X-ray spectra: these are remarkable for their great simplicity, 
consisting only of two or three bight lines. Further, the element 
of periodicity is absent from the inner rings. As we go along the 
elements to higher and higher atomic weights, the successive 
atomic X-ray spectra contain shorter and shorter wave-lengths. 
That is, the inner rings are more and more rigid as the atomic 
weight increases. 

X-ray spectra fall into two series at least, and each series may 
be attributed to a separate electronic ring. Hence we deduce 
that many elements, certainly those of greater atomic weight than 
calcium, have at least two inner rings of electrons. The thorough 
investigation of the behaviour of atoms under the influence of 
X-rays is helping the physicist a long way towards the complete 
specification of atomic structure. 

A second powerful agent in examining the central regions of 
the atom is supplied by the particles and radiations which radium 
emits continuously. ‘The a-particle from radio-active substances 
is an atom of helium, which, at the moment when it is fired out is 
deprived of both its electrons, and so consists merely of the positive 
nucleus of helium travelling with enormous speed. ‘The mass and 
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speed of this nucleus are so great that for the most part it ploughs 
its way right through any atoms which may lie in its path, keeping 
its course a straight line. Occasionally, however, it suffers a 
violent deflection from its course. This cannot be due to collision 
with an electron, for this would result in the deflection of the 
electron and not of the a-particle, which is seven thousand times 
as heavy. The explanation is that the a-particle has approached 
so near the comparatively heavy nucleus of an atom that the 
repulsion due to the positive charges on both the nuclei has swung 
the lighter body right off its path. On this supposition we can 
calculate the distance between the colliding bodies at their nearest 
approach to each other, and we find that the distance from the 
centre of the a-particle to the centre of the nucleus of the atom 
must be less than one ten-thousandth of the diameter of an atom, 
taking this diameter as that of the outer electronic ring. 

This is the justification of Rutherford’s claim that the central 
nucleus must be extremely small compared with the atom in which 
it resides. 

We see that atoms must be extremely empty regions. If we 
imagine an atom of helium magnified to the size of the earth, the 
central nucleus and its two attendant electrons would be represented 
to scale by three modern airships. 

We are still extremely ignorant of the constitution of the 
nucleus. It must be very complicated in the case of heavy atoms. 
Radium, for example, during its series of changes, shoots out 
five a-particles, that is, helium nuclei, and these particles must 
all have been present in the original radium nucleus. 

The picture of the atom here presented, though of an 
impressionist character in many details, is probably true to 
Nature in its main outlines. Much attention is being concentrated 
on the subject by research workers, and the attack on the problem 
is being carried out by more and more varied methods. The 
work is extremely fascinating, partly on account of the fundamental 
nature of the investigations, partly from the mental pleasure 
experienced in piecing together, and removing from the darkness 
which envelops it, the delicate fabric of atomic structure. 


gth February, 1915. 


Professor J. A. Linpsay, M.A., M.D., F.R.C.P., in the chair. 


IRISH GLASS. 
By M.S. D. Westropp, M.R.LA. 


( Abstract.) 


The art of enamelling appears to have been practised in Ire- 
land as early as the La Tene period, and from that time, at least 
down to the twelfth century, it seems to have been carried on. 
Numerous examples which can be seen in the collection of Irish 
Antiquities in the Museum testify to the excellence of the work. 
During the thirteenth, fourteenth, and fifteenth centuries refer- 
ences to glassworkers, glassmakers, and glaziers in Ireland occur, 
but as to what particular objects they produced, no mention is 
made. 

In the Calendar of Christ Church Deeds the name of William 
the glassmaker occurs in connection with grants of land in 1258 
and 1319, and in the Pipe Rolls of 6 Edward III, 1332-3, 
amongst the accounts for works at Dublin Castle, it is mentioned 
that the sum of £5 13s. 6d. was paid for “wages for a glazier 
working on divers occasions, and for divers colours bought for 
making the glass windows in said Castle.” 

Probably. very little, if any, glass was made in Ireland at this 

period, and it is not until towards the end of the sixteenth century 
that any definite records occur, and even these are very scanty. 
_ In the year 1575 Giacomo Verzelini, a Venetian, obtained a 
licence for twenty one years to make glass, like that of Murano, in 
England and Ireland, but so far as is at present known, none 
appears to have been made by him in Ireland. 

Probably about the year 1585 the manufacture of glass in 
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Ireland may be said to begin, for in the Patent Rolls of Ireland 
the following grant of the year 1588 occurs :—“ Elizabeth R. 
The Queen to the Lord Deputy and the Lord Chancellor inform- 
ing them that Captain Thomas Woodhouse has lately erected 
certain glass-houses for making glass for glazing and drinking 
likely to prove beneficial to him and therefore he has made 
humble suit for the especial privilege in that behalf, Her Majesty 
considering that the making of glass might prove commodious to 
both realms, and that Woodhouse was the first that with any 
success had begun the art in Ireland, is pleased to condescend to 
his petition and therefore orders that a grant shall be made to 
him, his exors, and assigns of the privilege of making glass for 
glazing and drinking or otherwise ; and to build convenient houses, 
for the term of eight years, the glass to be sold as ‘cheep or better 
cheepe’ than similar glass in foreign parts, prohibiting all other 
persons from the manufacture during the period marked in the 
patent. Richmond, January rith, 1588.” Woodhouse does not 
appear to have retained the patent for very long, as in the next 
year, 1589, a George Longe or Stone presented a petition to Lord 
Burghley (Landsdowne MSS., Oct. 3rd, 1589) asking for a patent 
to set up glass-houses in Ireland. In the petition he states that 
in the ninth year of the reign of Elizabeth the first privilege of 
making glass in !ingland was granted to Anthonye Beckue alias 
Dollyne and John Carye, strangers, born in the Low Countries, 
but Dollyne and Carye being merchants and having no skill in the 
mystery, they had to lease out their patent. That he agrees to 
pay an annual rent for every glass-house continued in England, 
but at no time to continue more than four glass-houses in Eng- 
land, where there were then fourteen or fiftéen, but to set up the 
rest in Ireland, and to find twelve men at every glass-house, suffi- 
ciently furnished to serve her Majesty, within thirty miles of their 
abode. ‘That he had spent his time wholly in the trade and had 
feund stuff meet for, and brought to perfection the making of glass 
in Ireland, keeping at least twenty-four persons the space of two 
years at the cost of over £500. That he had spent at least £300 
in procuring the patents for England and buying the patent in 
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Ireland from Captain Woodhouse, who, together with a Ralph 
Pylling, assisted him in setting up two glass-houses in Ireland. 
Longe appears to have carried on the manufacture of glass in Ire- 
land, for among the manuscripts of the Marquis of Salisbury the 
following petition of about the year 1597 occurs: “ Petition of 
George Longe who first brought to pass making of glass in Ire- 
land. In the ninth year of the reign of Elizabeth certain strangers 
came to England and obtained a privilege for making Normandy 
glass, Burgundy glass and coarse drinking glass, on condition that 
they should pay custom as if it were transported, and teach Eng- 
lishmen the ,mystery. These conditions were in no part per- 
formed, and besides, the privilege being for twenty-one years is 
expired. Ever since certain strangers, no subjects and not deni- 
zened, neither licensed nor forbidden, have and do (as it were by 
intrusion) continue the trade, to the great prejudice of the realm, 
wasting timber for want of underwood in divers parts of the realm, 
Her Majesty nor any subject reaping commodity. His suit is that 
it may please Her Majesty to perform the humble suit of George 
Stone, her footman, concerning a privilege for Ireland, as also to 
suppress such strangers in England as are not licensed. This will 
be beneficial :__To Her Majesty, who for thirty years has had no 
custom for an infinite number of glass made and used here, being 
made in Ireland and transported hither it will yield custom. To 
the Commonwealth, in this, that the timber and woods in England 
shall be preserved, and the superfluous woods in Ireland to better 
use employed, being now a continual harbour for rebels. Many 
idle people will be set to work to cut wood, burn ashes, dig and 
carry sand, clay, ete. Much trade and civility will increase in that 
-rude country by inhabiting those great woods, and the passage to 
and fre of ships for transportation of the glass. 

Licences were granted to Sir Jerome Bowes in 1592, to Sir 
Percival Hart and Edward Forcett in 1607, and to Sir Robert 
Mansell in 1636 and 1638 for making glass in England and Ire- 
land, while in 1634 Sir Percival Hart obtained a new licence for 
making black glass drinking cups and vessels and pots in Ireland, 
similar to those made in Murano-in Italy, having the monopoly 
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for twenty-one years at an annual rent of fifty marks. So far as 1s 
at present known none of them appear to have manufactured any 
glass in Ireland. 

In the Patent Rolls of Ireland 5 James I., Part I., the fol- 
lowing is to be found :—“ Licence to Adam Whitty of Arklow in 
Wicklow to manufacture glass within Leinster Province for ten 
years On paying the yearly rent of one pound Irish. 23rd 
February, 1607-8.” Whether a glass-house was erected is un- 
certain, as no other reference to the licence has as yet come to 
light. 

A glass-house for making window glass was set up at Bally- 
negery in 1622. This place appears to be somewhere in the 
South of Ireland, though the exact locality is not at present 
known. There are townlands of Ballynagerah in Waterford and 
Cork, but the internal evidence of the manuscript appears to point 
to the Ballynegerah in County Waterford. 

The next record we have relates to a glass-house near Birr, 
early in the seventeenth century, In Jreland’s Natural History, 
by Gerald Boate, published in 1652, it is stated that early in the 
century several glass-houses were set up in Ireland by the English, 
among the more important being that near Birr, which was said 
to have supplied Dublin with drinking glasses and window glass. 
Boate also states that at this period no glass-houses were erected 
in Dublin or other towns, but all in the country ; and that the 
sand for glass making came from England ; the alkali was obtained 
locally from the ash-tree, and that the clay for the pots came from 
the north. 

Among the documents preserved at Birr Castle is a lease for 
99 years, dated October gth, 1623, of part of the lands of Clonog- 
hill, granted by Sir Lawrence Parsons to Abraham Bigo, with a 
proviso that the tenant was not to set up any glass-house or glass- 
work on any other land, or to buy any wood of any other for his 
glass-work, but only of said Parsons. This glass-house appears to 
have been carried on until Easter, 1627, when the lease was sur- 
rendered. 
Remains of an old glass-house, which may have been that 
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erected by Abraham Bigo, were discovered about forty years ago 
at Clonbrone, near Clonoghill, outside Birr. 

Besides the glass-house near Birr carried on by Abraham 
Bigo, Philip Bigo, in the reign of Charles II., obtained grants of 
Jand in the neighbourhood, and is said to have established glass- 
works, but no traces of them have as yet been found. An Abraham 
Bigo is stated to have had a glass-house at the Isle of Purbeck, in 
1623, but whether he was the one who had the glass-house at Birr 
is not known. 

The following reference to a licence for making glass in Cork 
occurs in the Egmont manuscripts, Vol. I., page 118 :— “ Thomas 
Bettesworth to Sir Philip Percival, July 21st, 1640, Moallo. I 
wrote to you about ten days since of an expedient which did relate 
to the good Lord President about procuring a licence for making 
glass from the patentee. I beseech you Sir be studious about the 
glass licence or else there falls to the ground a strong and sublime 
project unto which nothing probably can give impediment but the 
want of a moderate composition. And if such an one may not be 
had the Lady of Doneraile will be prohibited of a spacious ex- 
pectation and I myself also blurrefied, who dare presume to call 
myself the projector.” 

About the year 1667 an Annanias Henzey obtained from the 
Crown a grant of lands in the King’s County, but no mention is 
made of the land he rented near Portarlington. The Henzeys 
(De Hennezel) were, like the Bigos (De Bigault) originally Lor- 
raine glass-makers, who came over to England about the middle 
of the sixteenth century. The De Hennezel family are first men- 
tioned in connection with England about the year 1568, when 
Thomas and Balthazar de Hennezel, of the glass-houses of Vosges 
in Lorraine, were brought over by John Carye. The family seems 
to have settled at first in Sussex and afterwards to have wandered 
to Buckholt Wood, near Salisbury, and later on to the neighbour- 
hood of Stourbridge; while, in 1695, Peregrine Henzell, John 
Henzell, Jacob Henzell and Peregrine Tizack petitioned the Eng- 
lish House of Commons for aid to carry on the manufacture of 
glass near Newcastle-upon-Tyne. 
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The Henzey and Bigo families appear to have intermarried 
beth in England and Ireland. In the will of Philip Bigo, pre- 
viously mentioned, who died in 1668, £300 is left to the children 
of his eldest daughter, Catherine Henzie, deceased, formerly wife 
of Annanias Henzie. All the early glass-houses in Ireland ap- 
pear to have been in the country, on account of the facility of 
obtaining wood for fuel, though in the year 1641 a Bill was 
introduced to stop the felling of trees for fuel for burning glass, 
iron, lime, ete. 

After about the middle of the seventeenth century the glass- 
houses were mostly in or near towns, so they will be noted 
separately under the town with which each was connected. 


DUBLIN. 


The earliest record, at present known, of a glass-house in 
Dublin occurs in the second half of the seventeenth century, 
though exactly when the manufacture commenced is not known— 
probably about 1675. 

In the Parish Registers of St. Michan’s Church, Dublin, 
several entries occur, from the year 1677, relating to glass-makers, 
and in March, 1696-7, there are entries of the burial of the fol- 
lowing seven persons, who were kiiled by the fail of the glass-house, 
viz., William Loecraft, Daniel Smith, Charles Wheaton, Bartholomew 
Rivers, John Robinson, William Leasy, and Laurence Hughes. 

In the Dublin Chronicle for September 13th, 1788, the fol- 
lowing short account of glass-making in Dublin is given :—‘“ A 
Captain Philip Roche, who held a commission in the army from 
James II., followed the fortunes of his master when he fled to the 
Continent, but taking some disgust, he quitted France and visited 
a great part of the Continent. After some years he returned to 
Ireland, and turned his attention to trade. Roche, while on the 
Continent, had acquired a considerable insight into the mystery 
of making flint glass. . He made the attempt in Dublin, and suc- 
ceeded in his wish ; his first essay was ona small scale, but he 
projected extensive and convenient works at Mary’s Lane. In 
erecting these he met with much disappointment ; they thrice fell 
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to the ground when nearly completed, and in the latter accident 
he was almost buried in the ruins. His persevering spirit was not 
to be subdued, so he set forward his works for the third time in 
the form of a cone, which remained unimpaired until very lately 
pulled down. The warehouses and offices which still remain 
prove the capaciousness of his ideas. Mr. Fitzsimons succeeded 
to the business, which he carried on with reputation ; it devolved 
to his son, but, proving injurious to his health, it declined in his 
hands, and he became simply an importer of English glass.” 
From this account it would appear that Roche did not set up his 
glass-house till after 1690, but from the entries in the St. Michan’s 
Registers there must have been a glass-house in the vicinity much 
earlier than this. Roche appears to have had as partners Richard 
and Christopher Fitzsimons, for in the will of Richard Fitzsimons, 
who died in 1711, he (Fitzsimons) bequeaths to the children of 
his late brother Christopher his one-third share in the glass- 
house, which he bought from said Christopher. Philip Roche, 
who lived in Finglas, died in December, 1713, and bequeathed 
420 to the son of the widow Fitzsimons, £45 each to John Lynch 
and Philip Hudson at the glass-house, and to Mrs. Fitzsimons for 
the use of her children the first 4.100 coming to him out of the 
giass-house. A Christopher Fitzsimons seems to have carried on 
the manufacture after Roche’s death. In 1755 Christopher Fitz- 
simons petitioned Parliament for aid to carry on the manufacture 
of flint glass in Dublin, and the same name appears in Dublin 
directories from about 1760 to 1779 as that of a glass merchant, 
at No. 1 George’s Hill. It is said that the proprietor of the glass- 
house became bankrupt in 1785, and that in 1787 the site was 
sold and the glass-house pulled down. In the following year a 
a convent was erected in its place. 

Roche’s glass-house appears to have been situated on the 
piece of ground bordering on Mary’s Lane, between George’s Hill 
and Bradogue Lane (now Halston Street). It is marked on maps 
of 1756, 1773, avd 1787, but no mention of it occurs in Dublin 
directories of these dates ; and the latest reference to it in the 
newspapers appears in 1759. Probably it ceased work about 1760, 
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About 1730, or perhaps a little earlier, a glass-house for 
making bottles and window glass was erected on the Bachelor’s 
Quay, and the manufacture was carried on by some of the original 
partners until about 1741. —_‘_In that year the glass-house, together 
with all materials and utensils was advertised for sale, application 
to be made to William Maple, Esq., at the Parliament House, 
Dublin, to the Revd. Mr. Richard Stewart, Belfast, or to Mr, 
Edmond Shanley, Chancery Lane, Dublin. 

Whether the manufacture was continued after this is un- 
certain, but in June, 1747, the interest in the ground on the 
Bachelor’s Quay, together with the glass-house, which was stated 
to be untenanted, was advertised for sale (Dudlin Journa?), 
Perhaps the glass-house was re-opened, as in November, 1747, 
John Bradshaw, Edward Ford, and Edward Shanley petitioned 
Parliament for aid for the glass manufacture, and stated that they 
had lately set up a bottle giass-house. The manufacture does not 
seem to have been carried on for very long, as in 1752 the piece 
of ground, extending from Abbey Street to the Bachelor’s Quay, 
on which the glass-house was built, was advertised to be let for a 
long term of years and the glass-house was said to be at least as 
large and commodious and as well situated for the business of 
bottle making as any in England. Application was to be made to 
Alderman Hans Bailie, or to Mr. Hugh Darley in Abbey Street. 

In 1754 William Deane & Co. purchased the glass-house from 
Bailie for £1,200 and carried on the bottle-making industry, the 
concern being known as the Square Glass-house. 

About 1753 a company consisting of Hugh White, Annesley | 
Stewart, Thomas Hawkshaw, and George Boyd, was formed for 
the purpose of carrying on the manufacture of glass bottles ; and 
a glass-house, known as the Round Glass-house, was erected in 
Abbey Street. Work was started in August, 1754, and the bottles 
were said to be as good as any imported. 

In July of the same year it is stated in the Dudlin Journal 
that a Mr. William Gordon brought over ‘a complete set of as 
good workmen as any in England for the new glass-house near the 
Ship Building in Abbey Street.” } 
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In 1757 the firms of Deane and Hawkshaw were amalgamated 
and the combined concern carried on the manufacture of bottles. 

In 1758 besides bottles, Deane and Hawkshaw advertised 
large glass bells for gardens, as then used in I.ondon; glass vessels 
suitable for all kinds of picklings and sweetmeats ; particular kinds 
of bottles for preserving orange and lemon juice; gardevins ; rounds 
for apothecaries and any green or bottle glassware desired; and in 
1761 it is stated in the Dudlin Journal that the manufacture of 
glass bottles at the Round Glass-house in Abbey Street had 
arrived at such a degree of perfection that not a single bottle had 
been imported by any merchant in this kingdom for several months 
past, either from Bristol, Liverpool, or any other part of England, 
and that the proprietors could afford to sell their bottles for 18s. 
per gross, being 6s. cheaper than those formerly imported from 
England. 

In 1756 Hawkshaw and Co. received £1,500 and Deane & 
Co. £2,000 from Parliament for carrying on the glass manufacture 
and in 1767 Dean and Hawkshaw obtained £150 from the Dublin 
Society for window glass valued at £2,600, and in 1769 £200 for 
window glass and bottles valued at nearly £10,000. 

' Some of Deane’s expenses, when he started in 1754, are of 
sufficient interest to mention, viz. :— A800 for Stourbridge clay ; 
430 for Irish clay; #15 for colouring; £410 for sand; and £410 
to fifty-four persons from abroad to settle and carry on the 
manufacture. 

Deane’s name appears as a glass manufacturer in Lower 
Abbey Street in Dublin directories until about 1793. The latest 
notice in the newspapers of this factory occurs about 1773, and in 
1784 Deane’s name appears in the House of Commons Journal 
among those protesting against the pulling down of the glass- 
houses in the city of Dublin. By an Act of Parliament of 1783-4 
the erection of glass-houses within tne city of Dublin was pro- 
hibited. 

In 1734 a glass-house was erected in Fleet Street, Dublin, 
nearly opposite Price’s Lane, for the manufacture of flint and green 
glass. An advertisement in the Dublin Journal for October, 1734, 
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states that there were made all sorts of fine flint drinking glasses ; 
salvers; decanters; branches of several sorts and globes for 
lamps. Another advertisement in 1737 states that the glasses 
made were equal in beauty of metal and workmanship to those 
made in London, and that there were also made green glass 
vessels for apothecaries and chemists ; bells for gardeners, together 
with pint and other size bottles. 

In 1735 Joseph Martin advertises that he “carves arms, 
crests, words, letters and figures” on the glass made at this glass- 
house, and is the only person in the Kingdom who does this work. 

In 1741 the proprietors appear to have had some trouble with 
the glass-house fire, as they advertise that they have imported all 
sorts of glasses from London and will sell them at the old prices 
until they can light the fire. In 1752 they appear to be still 
importing English glass, including “all sorts of wine glasses, 
champagne and beer glasses cut with any pattern or foliage, green 
bells for gardens, vials and apothecaries’ funnels,” there being no 
mention of any glass actually being made, while in 1756 it is 
stated in the Dublin Journal that a Hugh Henry purchased all the 
stock-in-trade of the glass-hcuse and had laid in a large quantity 
of the best glasses of all kinds. This advertisement is headed 
glass warehouse, not glass-house, while in the advertisement it is 
stated that the highest price would be given for broken glass, which 
seems to imply that glass was being made. It seems uncertain, 
however, if any glass was made after about 1741, and no glass-house 
is marked in Fleet Street on Rocque’s Map of Dublin, dated 1756. 

In 1747 a glass-house for making bottles was erected on the 
North Wall a little below the present Custom House, the site 
being known as The Foot Lots, Nos. 1, 2, and 3. Bottles were 
first blown on April 7th, 1748, but in July the glass-house was 
accidentally burnt down. 

In the Dublin Journal of November zgth, 1748, it is stated 
that ‘a gentleman left some clay with Mr. Minty at the glass-house 
on the North Strand to make tryal of.” This may refer to some 
of the glass-houses in Abbey Street, as no other reference to one 
on the North Strand occurs, 
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In the proceedings of the Dublin Society for June 14th, 1750, 
the following minute is to be found :—‘‘ Mr. Rupert Barber has 
of late erected a small glass-house for making vials and other 
green glass wares at the end of Lazar’s Hill, and has had before 
the Society specimens of decanters, bottles, vials, and many other 
sorts of green glass ware. He being the first that has made that 
manufacture in this Kingdom, which before was imported from 
abroad, ordered that £20 be given to him.” This factory does 
not seem to have lasted very long; no other notice of it occurs, 
and it is not marked on Rocque’s map of 1756. 

In February, 1759, an English company, with Thomas Smith 
Jeudwin, John Landon, and Henry Lunn as proprietors, appears 
to have taken over Dean’s Square Glass-house in Abbey Street, 
and to have carried on the manufacture of crown glass. The 
proprietors began making crown glass in August, 1759, and in 
the following year erected another glass-house for making all 
kinds of. flint and green vials. In December, 1759, they 
obtained a premium of £50 from the Dublin Society for window 
glass. 

The proprietors of the crown glass factory petitioned Parlia- 
ment for aid in 1761 and 1765, and stated that they were all 
natives of London, and had come over to Ireland to undertake 
the manufacture of window glass. In February, 1759, they took 
concerns in Abbey Street, and had spent the sum of £12,000 in 
bringing artists from abroad and procuring materials. ‘They car- 
ried on the manufacture for three years, but were obliged to drop 
it owing to the workmen doing damage to the glass pots. They 
‘took Irish apprentices, but the English workmen did not get on 
with these. ‘They also stated that they had erected a flint glass- 
house near their other one, and that they had obtained the sum 
of £1,359 from the Dublin Society. 

Jeudwin and a John McGawly obtained a premium in 1766-7 
for bottles made at Ballycastle, valued at £1,930. Whether 
Jeudwin remained at Ballycastle is uncertain, but in October, 1771, 
the bottle glass-house at Ballycastle with stores, offices, etc., was 
advertised to be let from the rst November of that year. Applica- 
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tions were to be sent to Jackson Wray at Ballycastle or to John 
McAllister, Abbey Street, Dublin. 

A glass-house was erected, probably on the North Strand, by 
Charles Mulvany & Co., about the year 1785. The name of 
Mulvany & Co. appears in Dublin directories from 1784, and in 
the year 1788, in an advertisement in the Dublin Courant, they 
state that they make lustres, girandoles, glasses, decanters, goblets, 
fruit dishes, etc. In 1798 Mulvany states that the warehouse in 
Capel Street is to be given up and removed to his glass-house 
in Abbey Street, where the wholesale and export business will be 
carried on as it has been for the last five years. In 1801 Mulvany 
& Co. advertise ‘‘ That they have adapted one of their furnaces for 
making window glass and are now at full work, they hope to 
establish this useful branch as completely as they have already the 
manufacture of white flint glass, which is confessedly the most 
extensive in Ireland.” 

About 1852 or 1853 the brothers John and Thomas Pugh 
set up a flint glass-house at 13 Lower Liffey Street. The grand- 
father of these Pughs had originally come over from Stourbridge 
and had worked in the Cork glass factories. Thomas and John 
Pugh had as partners George Collins from Cork, and Joseph Marsh 
from Bristol, all being originally employees of the Irwins. Marsh 
died about 1860 and Thomas Pugh’s son Richard, who was first 
employed by the Irwins in 1849, left Liffey Street in 1864, and 
with a Mr. Leach, who had a glass-shop in Dame Street, took over the 
concerns in Potter’s Alley. These had been shut up since the Irwins 
had retired from business. George Collins carried on the manu- 
facture in Liffey Street until about 1865, when the factory was closed. 

Thomas and Richard Pugh carried on the factory at Potter’s 
Alley until about 1896, when the making of flint glass in Ireland 
ceased. 

The Pughs made large quantities of fine flint glass, both cut 
and engraved, four German glass engravers being employed. They 
also made coloured glass of all kinds and glass lamps for railways. 
To Richard Pugh, who died November 8th, 1912, I am indebted 
for much information connected with their factory. 
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In 1755 a glass-house appears to have been erected at 
Marlborough Green. In 1764 a notice appears in the Dublin 
Journal stating that “the glass-house at Marlborough Green is 
now enlarged and the furnaces rebuilt in the completest manner. 
Any quantity or kind of flint or green glass, cut, flowered, or plain, 
is now made as bespoke by James Donnelly & Co., workmen 
from London.” 

The Williams family (Richard, William, Thomas, and Isaac) 
were connected with this glass-house, and probably carried it on 
themselves, as in June, 1764, Williams & Co., Marlborough Green, 
obtained a premium from the Dublin Society for flint glass valued 
at £1,600. 

The name of Richard Williams & Co. appears in Dublin 
directories from about 1772 to 1829 as proprietors of glass-works 
in Marlborough Street and Potter’s Alley. 

- About 1773 Richard Williams opened a warehouse for the 
sale of his glass at 15 Lower Ormond Quay, and among the 
objects mentioned are casters, girandoles, chandeliers, candle- 
sticks and candlemoulds, pyramids, salvers, bowls, decanters, 
water glasses, drinking glasses, smelling bottles, epergnes, hall and 
staircase bells, and every other article that can be made of flint 
glass, cut, engraved and plain. 

One of the Williams family erected a new glass-house in 
1777 1n Marlborough Street, ‘lower end of Abbey Street near the 
dry dock ” ; but when the scaffolding was taken away it fell to the 
ground, killing four men. 

In 1785 Richard and William Williams petitioned Parlia- 
ment against the proposal to pull down the glass-houses in the 
city of Dublin, and to erect them outside ; and stated that they 
had carried on the manufacture where they were for nearly thirty 
years and employed about seventy persons. 

The name of Isaac Williams appears in 1768 as a petitioner 
before the Dublin Society for aid to carry on the flint glass manu- 
facture. Probably he was a partner with Richard Williams. 

In 1785 iron works were erected by a Mr. Carruthers, near 
Ballybough Bridge, but during the next year the firm moved to 
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Thomas Street, and the concerns at Ballybough Bridge were taken 
over by Thomas Chebsey & Co. for the purpose of carrying on the 
manufacture of flint glass and plate glass for coaches. In 1788 
they opened a warehouse in Jervis Street, which they called the 
“Venice Glass House,” as probably they made some glass in the 
Venetian style. This glass factory turned out large quantities of 
fine flint glass. In 1788 a record consignment was exported to 
Cadiz, and in the same year the glass-houses were visited by the 
Lord Lieutenant and the Marchioness of Rockingham, accompanied 
by a number of the nobility, for the purpose of ordering a set of 
magnificent lustres for St. Patrick’s Hall and the new rooms at the 
Castle. In 1790 a large quantity of plain and cut flint glass from 
the Venice Glass House, Dublin, was advertised for sale in Kil- 
kenny. From 1787 to 1794 the yearly value of the flint glass 
produced by Chebsey & Co. varied from £4,000 to £7,000. 

In 1798 Thomas Chebsey died and the partnership was 
dissolved. John Chebsey and the other partners advertised for 
sale the warehouse in Jervis Street, the two glass-houses at Bally- 
bough Bridge and the stock-in-trade, comprising large quantities of 
every article in the flint glass trade, together with a large number 
of green and flint phials, rounds and tincture. bottles for apothe- 
caries. The concerns at Ballybough Bridge were said to cover 
about two acres, and had two fronts,—one on Annesley Bridge and 
the other on the North Wall. John Chebsey appears to have been 
connected about 1800 with the glass-house in Newry, formerly 
belonging to Samuel Hanna. Chebsey & Co. apparently kept on 
the warehouses in Jervis Street for a couple cf years, but after 
1800 their name disappears from the directories. 

The site on which Chebsey’s glass-houses stood is now 
occupied by vitriol works, mentioned in 1812. 

In 1787 it is stated in the Dudlin Journal that the demand 
for crown glass for the French market was so great that a wealthy 
company from England erected a glass-house at the foot of Ring- 
send Bridge. Inthe Dublin Evening Post for March 1st, 1798, 
the following advertisement appears :—The public are informed 
that window glass of a large size and good colour is now ready 
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for sale at the Ringsend crown glass factory. It is hoped that an 
impartial trial will be given, and it is presumed that it will be 
found, if not superior, at least equal to the majority of the glass 


imported into this city. Any commands for the glass-house 
received at John Raper’s window glass warehouse, 21 Lower 
Exchange Street.” No other reference to this glass-house has as 


yet been found, but it may have been taken over later by some of 
the glass-house proprietors at Ringsend. 

John D. Ayckbown, a London cut glass manufacturer, whose 
name appears in Dublin directories from about 1783 to 1820 as a 
glass seller at 15 Grafton Street, advertises in 1800 as the 
proprietor of the ‘‘ New Venice glass and crystal manufacture ” on 
the Blackrock Road near the canal. He states that he is ready to 
take orders in all the different branches of glass making, and that 
the warehouse in Grafton Street will be constantly supplied with 
the greatest quantity of lustres, table and drinking glasses, etc. 

It is said that a glass factory formerly stood near the village 
of Donnybrook, but whether this was Ayckbown’s glass-house is 
uncertain, 

The name of James Donovan appears in Dublin directories 
from about 1770 as a glass and china merchant on George’s Quay - 
and in Poolbeg Street, and from 1818 to 1829 James Donovan, 
Junior, had a glass-house in Richard Street, Ringsend. 

There are the names of several glass manufacturers in Ring- 
send mentioned in Dublin directories of the first half of the 
nineteenth century. Martin: Crean & Co., appear as flint glass 
makers at 6 Lower Abbey Street and Fitzwilliam Street, Ringsend, 
from about 1821 to 1835 ; Elijah Pring at 3 Marlborough Street 
from about 1838 to 1842, and at Fitzwilliam Quay, Ringsend, in 
1843; the Rev. Dr. John Prior in 1838 at Fitzwilliam Quay, 
Ringsend, and a Samuel Davis, window glass maker, is said to 
have had Pring’s glass-house at Ringsend about 1848. From 1844 
the name of William White, who is said to have been Pring’s clerk, 
appears as a glass manufacturer, but according to Richard Pugh he 
never made any glass but was simply a seller. In directories of 
1845 and 1846 advertisements of his appear, with a picture of his 
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shop in Marlborough Street and a glass-house at Ringsend. 
Perhaps he took over Pring’s glass-house as in the advertisement 
he thanks the public for support since he purchased this old 
establishment. 

In maps of Dublin made in 1819 and in 1823 a glass-house 
is marked on the East Wall not far from Annesley Bridge. This 
may be the Dublin Glass Company, North Wall, which in 1832 
advertised quart and pint wide bottles, porter bottles, and every 
description of green glass bottles; and in the Royal Dublin 
Society’s exhibition in 1850 exhibited half gallon, quart, pint, egg- 
shaped and flat bottomed bottles in black, green, and amber glass. 

Pring’s’ glass-house was afterwards known as the Ringsend 
Bottle Company, and in the Cork Exhibition of 1883 exhibited 
black and white glass bottles. Three other glass bottle companies 
also had exhibits, viz.:—The Irish Glass Bottle Company, Char- 
lotte Quay ; The Dublin Glass Bottle Company, North Lotts ; and 
Alexander Brown & Son, 175 Church Street. 

At the present day there are five glass bottle manufactories in 
Dublin, all at Ringsend. No flint glass, however, is made. 


WATERFORD. 


The earliest record of a glass-house connected with Waterford 
occurs in 1729. Probably the year before one was erected within 
a few miles of the town on the banks of the Suir, at a place called 
Gurteens. Although practically belonging to Waterford, the glass- 
house was really in County Kilkenny. 

Two or three advertisements relating to this glass factory are 
to be found in the Dublin Journal. In May, 1729, it is stated 
that “the Glass House near Waterford is now at work, and all 
persons may be supplied with all sorts of flint glasses, double and 
single, and also garden glasses, vials, and other green glass ware, 
to be sold at seasonable rates by Joseph Harris”; and in 
November, 1731, that “the glass-house near Waterford, belonging 
to John Head, Esq., has been at work for some time, where all 
gentlemen and others may be supplied with bottles with or without 
marks, or at the warehouse in Waterford. There will also soon 
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be made the best London crown and other glass for windows and 
sold at reasonabie rates.” 

John Head died on October 31st, 1739, and in February, 
1740, the following advertisement appears :—‘‘To be set for a 
term of years the glass-house at Gurteens and twenty-one acres of 
land, with a good quay, slips, warehouse, sheds, and a malt house 
situate close to the river Suir, within two miles of Waterford. 
Apply to Michael Head at Mr. George Backas’s in Waterford. 
N.B.—There are several materials belonging to the glass-house to 
be disposed of with the said premises, as pots, iron tools and a 
large parcel of ingredients for crown glass, kelp, etc.” 

Probably the manufacture ceased about this time; and in 
1762 the whole of the lands were offered for sale, but no mention 
was made of the glass-house. 

The next glass-house we have a record of was erected on the 
Quay at Waterford in 1783 by George and William Penrose, who 
in that year petitioned Parliament for aid to establish the manu- 
facture of flint glass in Waterford. In October, 1784, the following 
advertisement appears in the Leinster Journal :—-‘‘George and 
William Penrose having established a complete flint glass manu- 
factory on a very extensive plan are enabled to make all kinds of 
useful and ornamental flint glass, of as fine a quality as any in 
Europe. They have a large number of the best manufacturers, 
cutters‘and engravers, by which they can supply every article in 
the most elegant style, having spared no expense to bring the 
business to the highest position possible.” 

In January, 1786, the Penroses again petitioned Parliament 
for aid to carry on the manufacture, and stated that they had with 
great difficulty and at the expense of nearly £10,000 established 
a complete flint glass manufactory, and that the works employed 
from fifty to seventy manufacturers, who had mostly been brought 
from England at heavy expense. They also state that since the 
factory was erected the imports of flint glass into that part of the 
kingdom had entirely ceased. 

Among the evidence given before the Committee appointed 
to inquire into the commercial relations between Great Britain 
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and Ireland in 1785, it was stated that a Mr. Hill, a great glass 
manufacturer at Stourbridge, had lately gone to Waterford, and 
taken with him the best set of workmen he could get in the County 
of Worcester; that English glass workers were constantly going 
backwards and forwards to Ireland, six a short time ago, and four 
or five quite recently ; and that Waterford glass equalled if not 
excelled any of the same kind made in Great Britain. 

In the Dublin Chronicle of August 21st, 1788, it is mentioned 
that ‘“‘a very curious service of glass has been sent over from 
Waterford to Milford for their Majesties’ use, and by their orders 
forwarded to Cheltenham, where it has been much admired and 
does great credit to the manufacture of this country.” 

The manufacture was carried on by the Penroses until 1797, 
when their interest in the glass-house was advertised for sale, 
application to be made to George or Francis Penrose. The glass- 
house appears to have been purchased by a company, the partners 
being Ramsey, Gatchell and Barcroft, who carried on the flint glass 
manufacture on the Quay until about 1802, when they erected a 
new glass-house on a piece of ground known as the ‘Old Tan- 
yard” in Ann street. In an advertisement in the Waterford 
Mirror of March, 1803, the proprietors state that having erected 
a new glass-house in Ann Street in order to carry on the flint glass 
manufacture more extensively they will let from the first-of June, 
for seventy years or upwards, the entire concerns on the Quay at 
present occupied by their glass-works. Although the entire 
concerns were to be let, a warehouse on the Quay for the sale of 
the glass appears to have been retained. In 1820 Ramsey and 
Barcroft appears to have left the business and it was carried on for 
a short time by Jonathan Gatchell alone. In the same year 
Gatchell advertises for sale on the Quay a collection of cut and 
engraved glass and states that the factory has for thirty-six years 
given daily employment to nearly two hundred persons. Between 
1820 and 1824 a man named Walpole appears as partner with 
Gatchell. Shortly after this Jonathan Gatchell died and his son, 
George Gatchell, became chief proprietor. Walpole seems to have 
retired before 1838, and shortly after this a George Saunders was 
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taken into partnership with George Gatchell. The partnership 
with Saunders was dissolved in 1848 and George Gatchell alone 
carried on the business. In 1842 George Gatchell & Co. opened 
a warehouse at 103 George Street, Limerick, as a branch establish- 
ment, for the sale of their glass, which included cut and plain glass 
of every description, every article made of glass for use, luxury and 
ornament, also chandeliers, lustres, lamps, hall bells, and can- 
delabra in bronze, ormolu and glass. Medical establishments were 
also supplied with glass. 

In May, 1849, owing to alterations being made in the Water- 
ford Flint Glass Works, a quantity of cut glass was advertised to 
be sold by auction, including decanters, claret jugs, water jugs, 
liqueur bottles, carafes, pickle urns, salad, celery and sugar bowls, 
butter coolers, cream ewers, custard and jelly glasses and about 
three hundred dozen tumblers, goblets and wine glasses. 

a Phe factory was carried on for a couple of years, but, probably 
owing to the English competition, it was closed in 1851, thus 
terminating the manufacture of flint glass in Waterford. 

In the Waterford Evening News of October, roth, 1851, the 
following advertisement appears :—‘‘ The well-known Waterford 
glass manufactory being about to close, the proprietor, George 
Gatchell, orders to be sold on Wednesday, October 2oth, 1851, 
the entire-stock of glass, including dinner and table lamps, gas 
chandeliers, one crystal chandelier for six lights, together with 
beautiful specimens of Bohemian and Venetian glass.” In 
February, 1852, a 7 horse power steam engine, a variety of glass 
materials, tools, fixtures, office furniture, etc., were ordered to be 
‘sold. 

George Gatchell & Co., obtained silver medals at the Royal 
Dublin Society’s Exhibitions of 1835 and 1838, for cut flint glass, 
including a richly cut glass flower vase and dish. In the Society’s 
Exhibition of 1850 they exhibited a massive crystal centre bowl 
with tripod stand, two sugar bowls and twelve carafes and tumblers 
richly cut, and also a centre bowl and stand, two liqueur bottles and 
six carafes and tumblers all opaque blue and white on crystal glass. 
It is presumed that these pieces in the Bohemian style were made 
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at Waterford, but it cannot be said for certain that they were, and 
this applies also to the “ beautiful specimens of Bohemian and 
Venetian glass ; included among the articles advertised for sale 
in 1851. 

In the Londen Exhibition of 1851 George Gatchell exhibited 
an ornamental centre stand for a banqueting table, consisting of 
forty pieces of cut glass, so fitted to each other as to require no 
connecting sockets of any other material ; quart and pint decanters 
cut in hollow prisms ; a centre bowl on detachable tripod stand ; 
and vases and covers, all designed and made at the Waterford 
Glass Works. 

The Waterford factory does not appear to have produced as 
much glass as some of the other Irish glass-houses, although, at 
the present day, almost every piece of cut glass to be found in 
Ireland is said to be ‘‘ Waterford.” It must also be remembered 
that there was only the one factory in Waterford, working, however, 
for nearly seventy years, while in Dublin, Cork, and Belfast there 
were seyeral turning out large quantities of flint glass. From 1786 
to 1794 the value of the flint glass made at Waterford amounted 
to about £1,000 annually, except in 1787, when it reached £ 3,500, 
while one of the Dublin glass-houses alone produced over £7,000 
worth in the year. 

The name of John Kennedy, Stephen Street, Dublin, appears 
in directories from 1789 to 1811 as proprietor of the Waterford 
Glass Warehouse, and in 1804 he sold by auction, in Belfast, 
Waterford glass hanging lustres of eight lights each, shop lustres 
of four lights each, richly cut lustres and reflectors, standing 
chandeliers, candlesticks and every article in cut glass. 


DUNGANNON AND BELFAST. 


About the year 1771 a Bristol glass-maker named Benjamin 
Edwards appears to have come over to Ireland and erected a glass- 
house at Drumrea, a few miles north of Dungannon. He did this 
perhaps at the instance of the proprietors of the Tyrone Collieries, 
who foresaw that advantage might be gained from the glass 
manufacture. 
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The manufacture appears to have been carried on for about 
a year, but in June, 1773, the following appears in the Dublin 
Journal :—“ The ‘Tyrone glass-house to be let from the first of July. 
Fire clay fit for pot-making, sand and coals are to be had on the 
spot, which for a year past have been found to answer as well as 
any in England, and there is no doubt but that as good flint glass 
can be made as that imported. No person need apply unless one 
who is determined to carry it on in the best manner. For further 
‘particulars apply to Mr. Benjamin Edwards, glass manufacturer, 
or to Mr. Davis Dukat at the Tyrone Collieries, near Dungannen.” 
It is uncertain whether the manufacture was continued or not, as 
no other reference to it has as yet been found. It may have been 
carried on for two or three years, but about 1776 Benjamin 
Edwards removed to Belfast, where he erected a glass-house at the 
east end of the Long Bridge. 

The following appears in the Belfast Mezws-Letter for January 
gth, 1781 :—“‘ Benjamin Edwards, at his flint glass-works in Belfast, 
has now made and is constantly making all kinds of enamelled, 
cut and plain wine glasses; cut and plain decanters with flint 
stoppers; crofts; common dram and punch glasses; flint and 
green phials ; flint and green garde-de-vins ; retorts, receivers, and 
all manner of chemical wares ; cruets; salts; goblets, etc. The 
above manufactory has been completed at a very considerable 
expense, and is equal to any in England, and there are vast 
quantities of goods of all sorts now in hands. The proprietor has 
brought a glass cutter from England, who is constantly employed, 
and hopes to merit the continuance of the favour of all the friends 
of Ireland, which he has already received.” 

In 1783 Edwards erected an iron foundry adjacent to his 
glass-house and took as partner a man named Shaw, who retired 
in 1789. In 1784 Edwards and Shaw state that they are making 
all kinds of machinery, also engines for grinding materials for 
glass, and bottle moulds, round, square, cr fluted. In 1811 
Edwards gave up the foundry, which was then carried on by 
‘Chaine and Young. 

In 1787 Edwards states in the Belfast News-Letter that as he 
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is so well established at his flint glass manufactory at the end of 
the Long Bridge, he is enabled to lower the price of all cut, 
flowered and plain glass ; none of his glass being sald at either of 
the glass and china shops.” In 1788 he opened a warehouse for 
the sale of his glass and iron goods on Hanover Quay, Belfast, 
where he stated he had a complete assortment of cut, plain and. 
figured glass, and also pots, griddles, saucepans, etc., made at his 
new foundry, Bridge End. From 1786 to 1788 the value of the: 
glass made each year averaged about £1,440. 

John Edwards, son of Benjamin Edwards, erected in 1789 a 
tobacco-pipe manufactory, adjoining the glass-house, and appears 
to have carried it on for some years. In 1800 Benjamin Edwards 
took his sons John, Hugh, and Benjamin, and his son-in-law,! 
William Ankatell, into partnership, and opened a warehouse at 
Newry on the Canal Quay, opposite the Sugar. House, fer the 
sale of cast metal and glass. In the following year they state that 
“they have erected an iron foundry on the Merchant’s Quay,. 
Newry, and have for sale both in Newry and Belfast all descrip : 
tions of flint glass, cut, flowered, enamelled and plain, of their 
own manufacture and also first, second, and third window glass.” 

In 1803 the partnership between Benjamin Edwards and his. 
sons was dissolved, and John Edwards started a new glass-house. 
on his own account at 79 Peter’s Hill, Belfast, of which more 
later. 
In the Belfast News-Letter for the years 1804 and 1805 
Benjamin Edwards & Sons state that ‘‘they manufacture all, 
descriptions of decanters, wine glasses, goblets, tumblers, salad: 
bowls, etc., cut and engraved to the newest patterns, and equal.to. 
any in the kingdom, also cut, flowered, and plain flint glass finished: 
in the finest style, including a variety of liqueur, cruet. and other: 
stands in silver and plated ware, Grecian, stair-case and other lamps, 
lustres, girandoles, etc.” No mention is made here of enamelled, 
glass, the latest reference te which occurs in 1801. It is uncertain 
whether the liqueur and cruet stands in silver and plated ware: 
were obtained complete with bottles, or whether the bottles were 
manufactured in Belfast. 
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Benjamin Edwards, senior, retired from the firm in 1807, and 
the business was carried on by Benjamin, junior, and Hugh 
Edwards, William Ankatell having left apparently some time before. 
Benjamin, senior, however, re-entered the business in 1811, but 
did not remain long, as he died the following year, September 29th 
aged 72. In December, 1812, the lease of the glass-house with 
buildings and offices was advertised to be sold, but whether 
anything was done in the matter is uncertain, as in September, 
1813, Benjamin Edwards, junior, states that he intends carrying on 
the old established glass works at Bridge End, in the same exten- 
sive manner as heretofore. About 1815 he appears to have got 
into difficulties, as it is stated that there was to be a meeting of 
the creditors of Benjamin Edwards, deceased, Hugh and Benjamin 
Edwards, junior; and in 1816 the foundries at Ballymacarrett, 
Belfast, and at Newry were advertised for sale. 

Benjamain Edwards, however, appears to have got over his 
financial troubles, as in 1824 he enlarged his glass-house concerns 
by taking over the adjoining establishment, formerly occupied by 
John Smylie & Co., glass makers. He does not appear, however, 
to have been very successful, for in 1826 the whole of the concerns 
at the end of the Long Bridge, Belfast, were advertised for Sale, 
and in the following year were purchased by T. J. Wright & Co. 
(Thomas Joseph Wright, Robert McCrory, and A. J. McCrory), 
for the purpose of carrying on the flint glass manufacture. In 
1829 the partnership was dissolved, and the entire stock of the 
concern, comprising ‘‘every article of cut and plain flint glass 
together with glass-house pots, sand and a variety of utensils, ” was 
advertised to be sold. Probably the manufacture ceased about 
this period, though in 1836 A. J. McCrory advertised to be let the 
flint glass manufactory in Ballymacarrett, with the warehouses, 
offices and other buildings, and stated that the chimney was forty 
feet in diameter and capable of being enlarged. 

In 1784 another glass-house was erected in Belfast at the east 
end of the Long Bridge, for the manufacture of bottles and 
window glass, the chimney being 120 feet high and 60 feet in 
diameter, and was said to be the largest of any in Great Britain or 
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Ireland. This glass-house was completed in August, 1785, and 
commenced making bottles on the 17th of April, 1786. 

In Benn’s History of Belfast it is stated that thirteen persons 
subscribed £100 each for starting the glass bottle manufacture 
in the town, and among these were Cunningham Greg, James T. 
Kennedy, Charles Brett, Robert Hyndman, Hugh Hyndman, 
John Cunningham, and John Smylie, the firm being known under 
the name of John Smylie & Co. The following advertisement 
appears in the Belfast Mews-Letter for April 21st, 1786 :—“ Glass 
bottles equal to any imported here are now ready for sale at the 
New Glass-house, Belfast, at 22s. per gross for twelves, thirteens 
and fourteens, and 20s. for pints. Vitriol bottles, bell glasses of 
all sizes, bottles for garde de vins, gooseberry bottles and every 
other article in the black glass way to be had. Gentlemen may 
have their mitials stamped on their bottles for an additional 4s 4d. 
per gross, besides paying for the stamp, or their name in full at a 
reasonable rate in proportion to its length. The proprietors beg 
to inform the public that in a short time they will make window 
glass.” 

On Monday, January 14th, 1788, Smylie & Co. commenced 
making window glass, and in 1789 stated that the crown glass made 
at their glass-house was then, though not at first, superior to any 
Bristol glass, and was fourteen per cent. cheaper. 

In 1792 Smylie & Co. erected a new glass-house for making 
bottles, the old one being retained for making window glass and in 
1794 advertised that they ‘‘had an extensive assortment of glass 
bottles of superior quality to any formerly made in this kingdom. 

From 1789 to 1724 the value of Smylie’s window glass varied 
annually from about £4,000 to£9,500. Bottle and window glass 
continued to be made by Smylie & Co. for some years, but in 
1809 the surviving partners offered for sale the entire concern 
with the two glass-houses, either as a whole or in parts to suit 
purchasers. Probably the manufacture ceased shortly after 1800 
and the concerns were left idle, but in 1823 the whole of the 
ground with extensive buildings, and one glass-house which was 
180 feet in circumference and 150 feet high, and said to be the 
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largest in Ireland, were advertised to be let, and, as previously 
mentioned, were taken over in 1824 by Benjamin Edwards, junior. 

In Dublin directories from 1800 to 1820 the name of “John 
Smylie & Co., Belfast glass merchants, 11 Luke Street,” appears. 

It would appear that one glass-house chimney was pulled down, 
between 1809 and 1823. ‘Two were standing until comparatively 
recently at what was formerly the end of the Long Bridge, and at 
the present day only one remains, but whether this belonged to 
Edwards’ or to Smylie’s glass-house is uncertain. 

As previously stated John Edwards, erected a glass house for 
making flint glass at 79 Peter’s Hill, Belfast, in 1803. Edwards, 
however, became bankrupt in 1804 and the concern was. pur- 
chased by Joseph Wright and given over to a company “without a 
farthing profit. John Edwards ceased to have anything to do 
with this glass-house, but in 1820 his name appears in a Belfast 
directory as having glass works in Ballymacarrett, probably with 
his brother Benjamin. The glass-house on Peter’s Hill was known 
as the Belfast Glass Works and was carried on by Geddes, 
McDowell & Co. who in an advertisement in the Ae/fast Mews- 
Letter for December 1806, state that they have enlarged their 
works and have for sale an extensive assortment of flint glass, plain, 
cut, and engraved; cruet and liqueur stands; lustres, candlesticks 
and Grecian hall and staircase lamps fully mounted. 

In August, 1807 the partnership of Geddes, McDowell & Co. 
was dissolved. James Geddes left and the business was carried on 
by John McConnell, Joseph Wright, John Martin, Robert 
McDowell] and Henry McDowell. | 

In July, 1809, they advertise flint glass lustres, cuamaales 
chandeliers, etc., and state that owing to recent discoveries and 
improvements they can supply goods equal, if not superior, to 
any hitherto manufactured in any part of Ireland. 

An advertisement in the Belfast News-Letter for July 28th of 
the same year from Hugh and Benjamin Edwards in answer to this, 
is interesting :—‘“‘Hugh and Benjamin Edwards junior, continue, 
to manufacture at the old established Flint Glass Works, Long 
Bridge, Belfast, flint glass of every denomination of a most superior 
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quality ; their thorough knowledge of the business, acquired 
during a practice of upwards of twenty years, and under the 
guidance of their father, a professional glass-maker, enables them 
to assure their friends and the public that they have a great variety 
of cut, plain and engraved glass that cannot be surpassed by the 
recent discoveries of persons totally unacquainted with the nature 
of any kind of glass. 

About 1813 the glass-house on Peter’s Hill ceased work for a 
short time owing to repairs being necessary, but in the following 
year recommenced the manufacture ; the proprietors stating that 
they were making every description of flint glass equal to any made 
in Great Britain or Ireland and that they cut and engraved glass 
to any pattern, Again in 1823 they stopped work for a short time 
owing to having to build a new furnace. In 1828 they state that 
they will reduce the price of glass thirty per cent. on all plain glass 
and that the glass manufactured at Peter’s Hill is equal in quality 
to any in the United Kingdom. 

In March, 1833, the proprietors state that they intend to relin- 
quish the business on the rst May of that year and will let or sell 
the interest in the concern, which is in complete repair and at full 
work. It is uncertain if the interest was sold, but in 1836 the 
“ Belfast Glass Work Company, Peter’s Hill,” advertise that they 
have now commenced manufacturing and have for sale every article 
of flint glass. 

In October, 1838, owing to the death of one of the partners the 
Belfast Glass Works were offered for sale, and it is stated that there 
was a Six-pot furnace, put up within the last six months, and capable 
of manufacturing 4,000 lbs of glass weekly ; that the premises were 
held on lease for thirty three years at an annual rent of £69 18s. 6d., 
and have been established over thirty years. Purchasers could 
have the entire stock of cut and plain glass, utensils, coal, sand, 
pots, moulds, etc. 

The Belfast Glass Works appear to have been purchased by 
John Kane, about 1840. 

About 1822 John Wheeler, who had been in the employment of 
Benjamin Edwards, erected a new glass-house for making flint glass 
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at the end of the Long Bridge, Belfast, near the other glass works. 
In the Belfast News-Letter for June 24th, 1823, the following 
advertisement appears :—‘ New established glass works, Bridge 
End, Belfast. John Wheeler begs to inform his friends and the 
public that his glass works are now completed and in full operation. 
From his long experience in the manufacture of glass he is enabled 
to supply glass of a superior quality.” In the next year Wheeler 
appears in partnership with J. Stanfield, junior, and John Kane, 
a brewer and wine merchant. The warehouse of this glass-house 
was burnt in October, 1825, and the remaining stock of plain, cut 
and engraved flint glass was advertised to be sold. 

About this time Stanfield and Wheeler appear to have retired, 
and the business was carried on by Kane alone, who in October, 
1827, stated that ‘he had enlarged his glass-house at Ballyma- 
carrett, and was constantly supplied with an extensive assortment 
of plain and cut glass.” 

In 1829 the concern was known as the Shamrock Glass Works, 
Ballymacarrett, and in 1833 Kane opened a warehouse for the sale 
of his glass at 40 North Street, Belfast, and stated that he was 
making rich cut glass, patent deck lights, heavy, light, and lunette 
watch glasses, oval and round figure shades, etc. About 1840 
Kane appears to have purchased the Peter’s Hill Glass Works, and 
to have earried on both concerns until about 1850. About this 
period the glass works at Ballymacarrett were taken over by 
Christopher O’Connor, and William Ross, and appear to have been 
carried on by Ross until about 1868. 

In the Belfast News-Letter for December 28th, 1813, the fol- 
— lowing advertisment is to be found :—“ Glass manufacture, Queen 
Street, Belfast. Wallace Tennant intimates that his works being 
now completed, he will, about January rst, 1814, begin to manu- 
facture every description of flint glass. He has general and 
particular knowledge of the business.” In a directory of 1819 his 
_ mame appears as a glass cutter; probably the works did not pay 
and he became simply a cutter of other people’s glass. 

In the Cork Mercantile Chronicle for April, 17th, 1805, Wallace 
Tennant advertises that he will open a fancy and useful glass 
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warehouse on the Grand Parade, Cork, and solicits patronage for 
Cork manufacture, as he has no doubt but that he will produce 
articles of equal merit to these imported. In this case, as after 
wards in Belfast, he probably was simply a glass cutter. 

About 1870 John Edwards, a descendant of Benjamin Edwards 
was making glass bottles in Belfast, but only on a very small scale 
and the manufacture did not Jast long. 

According to Mr. Richard Pugh, the last of the flint glass makers 
in Ireland, on the closing of the Waterford Glass Works in 1851 
some of the workmen went to the Belfast Glass Works. 

By about 1870 the manufacture of flint glass had quite died 
out in Belfast, having lasted for nearly one hundred years. 


CORK. 


Although premiums were offered by the Dublin Society as 
early as 1753 for erecting a glass-house in Cork, no one appears to 
have taken the advantage of the offer, and it was not until 1782 
that the first glass factory seems to have been set up in the town 

On November 6th, 1783, Atwell Hayse, Thomas Burnett and 
Francis Richard Rowe, presented a petition to Parliament asking 
for aid tu carry on the manufacture of glass in Cork, and stated 
that in the month of May, 1782, at great expense and under a 
variety of difficulties, they had embarked on the undertaking by 
sending a proper person to England to take plans of the most 
complete and extensive works of that kind carried on there, and 
and also to employ experienced hands and procured the best 
materials ; the accomplishment of which had been attended with 
heavy expense and great inconvenience. They also stated that 
they had surmounted all difficulties and had procured the most 
ample set of materials and implements, and a set of the most able 
artificers England could afford; and that they had erected two 
houses, one for bottles and window glass and the other for plate 
and flint glass of all denominations, which were allowed to be as 
good as any in Europe. The establishment, they said, had already 
been attended with an expenditure of upwards of £6,000. 

John Bellesaigne, who had a glass shop on the Long Quay in 
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1773, in 1787 opened a shop in Patrick Street, Cork, where he had 
a great variety of cut and engraved flint glass which, he stated he 
himself saw made in Waterford. 

In February, 1785, the proprietors of the Cork Glass-house 
stated that they had for sale every kind of bottles and squares of 
as good a quality as ever imported or made in Ireland. In August 
of the same year Francis Rowe, who was stated to have “a third 
share in the two new glass-houses in Cork, one for white glass and 
one for black glass,” became bankrupt. About 1787 both Francis 
Rowe and Tuomas Burnett appear to have retired from the 
business which was then carried on by Atwell Hayes with Philip 
Allen, as partner. In that year they obtained a permium from 
the Dublin Society for their glass made during the year, and 
valued at £1,600. 

In the Custom House books, preserved in the National 
Library of Ireland, the exports of glass from Ireland are given from 
1780 to 1823. Cork appears to have exported a good deal ; for 
example, in 1801 over 117,000 drinking glasses beside other glass 
were valued at £855 were sent chiefly to America and the West 
Indies. In 1802, 6,129 dozens of bottles were exported to Spain 
and nearly 40,000 drinking glasses to the West Indies. 

About 1810 Smith, White & Co. appear as proprietors of the 
Cork Glass-House. White retired in 1812, and from that year 
until about 1818 the business was carried on under the name of 
William Smith & Co. 

About 1810 the name of Daniel Foley appears in Cork direct- 
ories as the proprietor of a glass wareroom in Hanover Street, and 
in 1815 he erected a glass-house in the immediate vicinity, under 
the name of the Waterloo Glass-house Company, for making flint 
and bottle glass. It is difficult to ascertain exactly where the 
Waterloo Glass-house was situated ; in the contemporary newspapers 
and directories it is put down as being at Wandesford Quay, 
_Clarke’s Bridge, and Wandesford Bridge Street. Probably it was 
on the right bank of the south channel of the river, nearly opposite 
the Hanover Street Glass-house. 

Daniel Foley & Co, had their warerooms in Hanover Street, 


Lrish Glass. 4i 


sometimes put down as No. 14 and sometimes No. 16, where they 
sold lustres and all kinds of fancy glass ; and in 1821 they adver- 
tised the sale of china as well, having been appointed agents in Cork 
for Mason’s ironstone china, and Grainger & Lee’s Worcester china, 

In 1824 the Waterloo Glass Company opened a ware-house 
at 48 Lower Sackville Street, Dublin, for the sale of their glass, 
and stated that owing to the amount of labour and machinery at 
the glass-house they could execute orders quicker than any other 
firm. 

In the following year Geoffrey O’Connell became partner with 
Foley, and in 1829 they stated that they had reduced the price o 
glass 20 per cent., and by a recent improvement in the process 
of annealing they were enabled to warrant their glass hot-water 
proof. The firm of Foley and O’Connell carried on the business 
until 1830 when Daniel Foley retired, and the whole stock of glass 
was offered for sale by auction. 

In January, 1831, the premises were offered for sale, and also 
the remaining stock of glass, including decanters, claret jugs, salad 
bowls, dessert services complete, water jugs, crofts, tumblers, 
rummers, butter coolers, pickles, chimney |ustres, chandeliers, 
ceiling lustres, etc. 

In October, 1833, O’Connell states that he is retiring from 
business and will sell off the stock of glass, including cut glass pint 
and quart decanters ; water crofts; tumblers; wines; claret and 
liqueur glasses ; claret and water jugs; pickles, celery and jelly 
glasses ; dessert services ; toilet ornaments ; salad bowls ; sugar 
bowls ; rummers, etc.; also china, earthernware and plated goods. 
The sale of this glass was continued until December of the same 
year. O’Connell appears to have ceased work for a short time, but 
in October, 1834, he announces that he has recommenced glass 
making and will be supplied with cut and plain glass of the best 
quality. ‘The warehouse and stores in Hanover Street are, at the 
same time, advertised to be let. 

In 1835 O’Connell became bankrupt owing to the heavy 
excise duties on glass, and in June of that year it was announced 
that an auction of cut and plain glass was to take place at the 
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Waterloo Glass Works, Clarke’s Bridge, until the whole of 
the splendid stock was disposed of, consisting of rich cut decanters, 
jugs ; salad bowls ; celery glasses ; dessert plates and dishes ; pickle 
glasses ; tumblers and wine glasses of every description ; hall and 
staircase globes and side lights ; water crofts and tumblers, etc. 

In February, 1836, it is announced that there is to be sold 
“all the Bankrupt’s (O’Connell) interests in the concerns known 
as the Waterloo Glass Works and Warerooms situated at 
Wandesford Quay and Hanover Street. The premises on 
Wandesford Quay are subject to a rent of £105 per annum, and 
those in Hanover Street to £90 per annum, together with one and 
a half years arrears and a mortgage. The glass-house is allowed 
to be the best adapted for that purpose in the Kingdom and 
requires a very trifling outlay.” 

This appears to be the last chapter in the history of the 
Waterloo Glass Works, of which no trace remains at the present 
day. 

In the year 1818 another glass-house was erected in Cork, 
by Edward and Richard Ronayne, at the western end of the 
South Terrace, and known as the Terrace Glass Works. This 
glass-house appears to have made white flint glass only, and the 
proprietors stated that they made cut and plain glass, lustres, 
Grecian lamps, etc., of superior quality to and heretofore exhibited 
in the city of Cork and equal to any in the United Kingdom, and 
as low in price as at any house in the Empire. 

The brothers Ronayne had a shop at 25 Patrick Street, 
Cork, for the Sale of their glass, but in 1833 they removed to No. 
121 Patrick Street, where they stated they would continue to sell 
plain and cut flint glass of every description. In 1832 they opened 
a warehouse at No. 2 Dame Street Dublin, and in 1835 they 
enlarged their premises at 121 Patrick Street, Cork, and stated 
that they had a large stock of richly cut quart and pint decanters ; 
claret jugs ; dessert services, and all descriptions of table glass, 
also plain glass. 

In 1838 the partnership between Edward and Richard 
Ronayne was dissolved, and the business was carried on by 
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Edward Ronayne alone, who stated that he would make glass 
of the most perfect and brilliant metal, ornamentally cut and 
engraved to order or pattern. He did not continue the business 
long, for in 1841 the works were closed, and the following netice 
appears in the Cork Southern Reporter fcr September 14th, 1841 : 
—-“*The old established Terrace Glass Works, Cork. To be let 
the old established glass works, warerooms, and concerns at the 
- South Terrace in the city of Cork, subject to redemption ; with 
the tollowing articles the exclusive property of the lessors, namely, 
steam engine, tools and apparatus for turning for forty glass 
cutters ; an excellent clay mill attached thereto, and a large 
quantity of pot clay, fire brick, from fifty to sixty glass house iron 
pans, and all other necessary materials for the immediate working 
of the concern. Cork is decidedly the best position in the United 
Kingdom for a glass manufactory, by reason of its long known 
character for superior glass and the vast extent of home trade and 
its large exports to foreign markets.” 

No one appears to have taken on the concern, and with the 
closing of this factory the glass manufacture in Cork ceased, 
having lasted nearly sixty years. 


NEWRY. 


The manufacture of flint glass was introduced into Newry 
probably between 1780 and 1790; but the earliest notice I have 
found of glass having been made there occurs in the year 1792. 

In the Newry Chronicle of October 22nd, 1793, the following . 
notice appears :—‘‘ Newry Flint Glass Manufactory. Emanuel 
Quin & Co. have pleasure in acquainting their friends and the 
public that they have now ready for sale at their glass-house in 
William Street a great variety of flint glass work, both cut and plain; 
which they are determined to sell at the most reduced price, and will 
give every encouragement to those who buy to sell again. They will 
have a constant supply of tobacco pipes of their own manufacture.” 

In the Custom House books preserved in the National 
Library of Ireland, Newry is entered as exporting small quantities 
of glass to Carolina in 1785 and 1790. 
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In 1795 the proprietors were Michael Dunbar & Co., who 
stated in the Belfast News-Letter of August 7th of that year that 
they had an extensive variety of flint glass of their own manufac- 
ture, which would be found equai in quality to any manufactured 
in the kingdom. They had a glass warehouse on the Merchants’ 
Quay, where they also had a pottery manufacture for some years 
before they took over the glass-house. 

In the following year Samuel Hanna & Co. appear as proprie- 
tors and at the same time advertise for ‘‘a person of experience 
and knowledge of a glass-house, who would take a share and 
undertake the management of the business.” Apparently John 
Chebsey, one of the partners in the Ballybough glass-house, 
Dublin, took over the management, as in 1801 the whole of 
Samuel Hanna’s concerns, including the glass-house, were adver- 
tised to be let, and it was mentioned that the glass-house was 
lately in the possession of John Chebsey. Probably this glass- 
house ceased working about this period, for in the JVewry 
Magazine, Vol. 1., published in 1815 it is stated, that ‘a manu- 
facture of glass formerly existed in Newry but for several years 
it has been discontinued. 

The following notice appears in the Mewsy Telegraph of 
August 5th, 1845 :—‘‘ To be sold, the interest in the lease of 
those exténsive premises known as the Old Foundry and Glass 
Works in the town of Newry, situated within a few perches of the 
terminus of the intended Newry and Enniskillen Railroad, and 
bounded by Needham Street, the Monaghan Road, Ruddell’s 
_ Row, and Mrs. Magee’s gardens.” 

In 1824 a new glass-house for the manutacture of flint glass 
was erected by John R. Watt & Co. at 16 Edward Street, Newry. 
In the Belfast News-letter of October 28th, 1824, Watt & 
Company state that they have commenced the manufacture of 
glass in Newry, and have engaged an experienced foreman and 
purchased their material of the best quality. The ewry Tele- 
graph of July 11th, 1826, calls attention to the beauty of the glass 
manufactured by Messrs. Watt & Co. and as a proof of its excel” 
lence states that a set of claret glasses were ordered by his Excel- 
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lency the Marquis of Wellesley. About 1828 John Kirkwood 
became partner with Watt, and in the same year Watt retired and 
Isaac M‘Cune became a partner, the firm being then known as 
Kirkwood and M‘Cune. This firm carried on the business until 
1837, when M‘Cune went to Belfast and John Kirkwood carried 
it on alone. 

In 1838 the concern was offered for sale as Kirkwood stated 
he wished to remove to his extensive flint glass manufactory at 
Rainhill near Liverpool. The sale, however, did not take place, 
and Kirkwood continued as proprietor until 1847. 

In that year the Newry glass works were closed, and in October 
the stock-in-trade was advertised for sale, thus terminating the 
manufacture of glass in Newry. 

Although glass was made in fairly large quantities in Newry, 
it was imported from Cork and Waterford, as proved by the follow- 
ing advertisement which appeared in the Vewry Examiner in the 
years 1830 and 1833 :— “Anne Savage, North Street, Newry, is 
supplied with an elegant assortment of cut flint glass, received from 
the manufactories in Cork and Waterford.” 


BALLYCASTLE. 


In 1755 a glass-house was erected at Ballycastle, Co. Antrim, 
for the purpose of making bottles. Hugh Boyd appears to have 
been the chief proprietor, and with him were associated Jackson 
Wray, Laurence Cruise, James Urch, and John Magawly. On 
November 1st, 1755, Jackson Wray, Laurence Cruise, and James 
Urch petitioned Parliament for aid to carry on the glass manufac- 
acture at Ballycastle, and in February, 1756, it was resolved that 
they deserved encouragement. 

The following notice referring to this glass-house appears in 
the Dublin Journal for October 14th, 1755 :— ‘ Ballycastle glass- 
house and warehouse and all the materials thereunto belonging 
being now finished and ready to go to work, the public both in 
Dublin and in all the Seaports in the kingdom may be served with 
any quantity of bottles they please to bespeak. As vessels with 
coal from thence may bring bottles to any seaport in the kingdom, 
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and as said glass-house is sixty feet in diameter in the clear, capable 
of carrying on said manufacture in all its branches, the proprietors 
in time intend to make window glass and other plate glass, which 
must be of great advantage to the nation.” 

Laurence Cruise appears to have died in 1756, for on August 
24th of that year the following appears in the Dublin Journal:— “To 
be sold, the third part of the Ballycastle glass-house lately erected 
for the manufacture of bottles, with all necessary tools, furnace 
pots, and materials for carrying on for one year. Proposals to be 
sent to Mrs. Cruise, Oxmantown, Dublin, or to John Magawly, 
Ballycastle. 

Boyd and the other proprietors appear to have carried on the 
business until 1764, when, at the instance of Boyd, Henry Lunn, 
and Thomas Smith Jeudwin, English glass-makers in Dublin, took 
a lease of the Ballycastle glass-house at the rent of £1,000 per 
annum. 

Hugh Boyd died the 15th June, 1765, and Lunn, Jeudwin, 
and Magawly seem to have continued the manufacture until about 
1768, when, owing to disagreements between Jackson Wray and 
Lunn and Jeudwin, the latter appear to have left. Lunn, Jeudwin, 
and Magawly received premiums from the Dublin Society in the 
years 1765 and 1766 for bottles valued each year at about £2,000, 

In October, 1771, the Ballycastle glass-house, with stores, yard, 
offices, and a parcel of land, was advertised to be let, but whether 
it was taken over by a new company or not is uncertain. In 
1782 it is mentioned that a ship with glass from Ba!lycastle arrived 
in Belfast. 

The glass-house appears to have continued working until pro- 
bably about 1785 or 1790. In 1795 the Ballycastle celliery was 
advertised to be let, but no mention was made of the glass-house. 

The chimney of the glass factory remained standing until 
towards the close of the last century, when it was pulled down. 


LONDONDERRY. 


The only reference I can find to glass-making in Londonderry 
belongs to the year 1820. In the ordnance Survey of the County 
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of Londonderry it is stated that in the above year Joseph Moore 
converted the sugar establishment in Londonderry into a glass- 
house, and with his son, carried on the manufacture on a small 
scale until 1825, when it was abandoned, owing to the imposition 
of a heavy duty on glass. Probably only black bottles were made 
in Londonderry. In the Custom House books, Londonderry is 
entered as exporting glass to America in 1790 and some subse- 
quent years, but whether it was manufactured there then is 
uncertain. 


IRISH GLASS IN GENERAL. 


An Act of Parliament of 1746 placed a duty of gs. 4d. on every 
hundredweight of materials for crown, plate, flint and all white 
glass, and 2s. 4d. on each hundredweight of materials for bottle 
and green glass, made in Great Britain. Section XIX. of the Act 
reads :—‘‘ Whereas the importation of glass into Ireland from 
foreign parts, and the exportation of glass from Ireland may be 
of great prejudice to the manufacture of glass in Great Britain, it 
is enacted that from May tst, 1746, no glass of any kind, except 
glass of Great Britain, be imported into Ireland.” Section XXI. : 
—‘After May 1st, 1746, no glass of any kind is to be exported 
from Ireland under a penalty of ten shillings for every pound so 
exported.” 

From this it will be seen that at this period there was little 
incentive to make glass in Ireland, and consequently few glass- 
houses existed. The restriction on the exportation of glass from 
Ireland imposed by the Act of 1746 was removed in 1780, and 
shortly after that new glass-houses were erected in Cork, Waterford, 
Belfast, Dublin, and Newry. 

No duty was placed on Irish glass until 1797, when every 
quart bottle became liable to a duty of one farthing, and other 
sizes in proportion. Dealers in glass had also to take out a licence 
of twenty shillings. In 181: flint glass made in Ireland and ex- 
ported became liable to duty, and in 1825 the final blow came 
when a duty of £12 10s od. was placed on every 1,000 lbs. of 
metal made in Great Britain and Ireland. 
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From this time the manufacture of glass in Ireland began to 
decline. In 1829 the tax on glass produced £23,612, while in 
1834 the amount had fallen to £14,678. The excise duty on glass 
was removed in 1845, but by that time the glass industry in Ireland 
was almost dead, 

In 1785 it is stated that there were nine glass-houses in Ireland 
viz. :—Six for flint glass, one for window glass and two for bottles. 
In his account of the Cork Exhibition of 1852 John Francis 
Maguire states that in 1825 there were eleven flint glass-houses in 
Ireland ; in 1833, seven—two in Dublin, two in Cork, one in Belfast, 
one in Waterford, and one in Newry; and in 1852 only two— 
one in Dublin and one in Belfast. Immense quantities of glass were 
imported into Ireland from England, and some also from the Rhine 
district, during the eighteenth century, notwithstanding the amount 
made in the country. 

From about 1719 to 1727 the average yearly imports of drink- 
ing glasses amounted to about 133,000, and of bottles to nearly 
55,000 dozens, besides other glass ware to the value of about 
£4,000. 

About 1737 the average number of glass bottles imported 
annually amounted to nearly 79,000 dozens at 1s. 4d. per dozen ; 
drinking glasses to nearly 102,000 at 2s. per dozen, and other glass- 
ware to the value of over £4,000. From 1755 to 1761 the number 
of bottles imported annually varied from 111,826 dozens to 28,405 
dozens, totalling over four and a half million bottles in seven years. 
In the years 1765 and 1766 the number of drinking glasses import- 
ed amounted to about 245,000 and 330,000 respectively. About 
1773 the imports of bottles amounted to about 40,000 dozens and 
drinking glasses to nearly 210,c00, besides other glassware. Ten 
years later the imports had altered very little except that the 
number of drinking glasses had fallen to about 22,000. 

Numerous advertisements appear in the old newspapers 
announcing the importation of English glass, chiefly from London 
Newcastle, Stourbridge, and Bristol. From about 1730 to 1800 
the imports include :—double and single flint drinking glasses, 
enamelled, flowered, cut and plain wine, beer and cyder glasses ; 
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flowered, enamelled, cut and gilt drinking glasses ; water glasses 
and plates ; cans; jugs; salvers; gilt, cut, flowered and plain 
decanters ; sweetmeat and jelly glasses with salvers ; flowered, cut, 
and plain salts ; diamond cut salts; diamond cut and scalloped 
bowls and dishes ; cut and plain salad bowls; candlesticks, etc. 

After 1780 large quantities of glass were exported from 
Ireland, chiefly to America, the West Indies, Spain, Portugal, and 
Madeira. 
| The following extracts are taken from the Custom House 
books preserved in the National Library of Ireland :— 

In 1781, 850 dozens of bottles were exported to the West 
Indies ; in £784 over 20,000 drinking glasses and 532 dozens of 
bottles were exported to America and the West Indies, and in 
1796 the exports to America, the West Indies, Denmark, etc., 
consisted of 6,121 dozens of bottles, over 589,000 drinking glasses, 
and other glass-ware to the value of £8,764 19s. 2d. In 1797; 
Waterford sent 7,853 drinking glasses to Newfoundland and 
30,000 to New York, while Cork sent glassware valued at nearly 
£2,000 to New York and the West Indies. Waterford in 1805 
exported nearly 85,000 drinking glasses, and glassware valued at 
£901, chiefly to America. In 1810 the exports of Irish glass 
consisted of 377,190 drinking glasses all from Dublin, 15,236 
dozens of bottles and other glassware valued at £16,124. 

In 1785 it is stated that Williams’ glass factory in Dublin 
had as many orders from New York as would keep the glass-house 
at work for a year, and in 1788 a record exportation of flint glass 
is stated to have been made to Cadiz by Chebsey’s factory at 
Ballybough Bridge, Dublin. 

In Wallace’s Essay on the Manufactures of Ireland, published 
in 1798, it is stated that much of the glass consumed in Ireland 
was imported, while that made in the country was largely exported 
to America ; so that very probably a large proportion of the old 
glass now found in Ireland is really of English origin, Also in 
the Account of Ireland, Statistical and Political, by Edward Wake- 
field, published in 1812, it is stated that the use of English glass 
was very prevalent in Ireland, Perhaps the United States and 
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the West Indies might now prove happy hunting grounds for old 
Irish cut glass. 

At the present day it is often very difficult to say whether a 
particular piece cf glass is of Irish or English make ; and it iS 
still more difficult to differentiate between the products of the 
various Irish factories, unless pieces bear marks indicating the 
place of manufacture. There are some who profess to be able to 
distinguish definitely between the glass of the different Irish 
factories, but on what grounds it is difficult to ascertain. There 
does not appear to be any hard and fast rule to go by with regard 
to colour, shape or cutting. Some of the Waterford glass is fairly 
white, while some Cork glass has a dark tint, but here again there 
is no definite rule to go by. 

A good deal of the old cut glass now found in Ireland has a 
decided bluish tint, which is commonly said to indicate that it was 
made in Waterford, though on what authority no one seems to 
know. The bluish tint is simply caused by impure oxide of lead 
being used in the manufacture, and as this might have occurred 
in any pot of metal, glass with this bluish tint may have been 
made in any of the Irish, or even in the English, factories. 

The following is an analysis, kindly made by the Royal 
Dublin Society, of a piece of glass having this bluish tint :— 


Lead Oxide ce te --«), 3056 
Potash a - oe ice BRAS 
Soda en 2 ay nie | EOS 
Silica, including traces of other oxides... 51°88 

100°00 


There was no trace of cobalt, to which some attribute the 
blue tint. 

The metal of Irish and English flint glass was made from 
practically the same materials, the sand being obtained chiefly 
from the Isle cf Wight. Thomas Wallace in his Zssay on the 
Manufactures of Ireland, Dublin, 1798, states that ‘The principal 
materials connected with glass making are imported from England, 
though we are able to undersell the British manufacturers ; the 
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clay of which the pots are made is certainly English, and the sand, 
which is mixed with red lead, is taken principally from the Isle 
of Wight.” Also in the evidence taken before the Committee 
appointed in 1785 to inquire into the commercial relations 
between Great Britain and Ireland, it was stated that the sand for 
Irish glass was obtained from the Isle of Wight. 

In Pugh’s glass-house in Dublin in the second half of the 
nineteenth century sand for flint glass was obtained from 
Fontainebleau, near Paris, and also from Germany, that from 
Fontainebleau being preferred. 

Sand for some of the Irish flint glass was obtained locally. 
The glass-house at Drumrea, near Dungannon, used sand which 
was stated to be found on the spot, and to make as good flint glass 
as any imported ; and in Jveland in the Nineteenth Century, by 
Atkinson, published in 1833, it is stated that: “Silica sand is 
found on the Muckish Mountain, Co. Donegal, within a few miles 
of the safe and deep harbours of Sheephaven and Dunfanaghy. 
This sand has been found to be of such superior quality for the 
manufacture of glass that it has been purchased in large quantities 
for the Belfast glass-house.” 

Robert Hurst, a Bristol window and bottle glass manufacturer, 
in his evidence before the Committee appointed to inquire into 
the commercial relations between Great Britain and Ireland, stated 
that most of the materials for his glass were obtained from Ireland, 

In the Cork Exhibition of: 1902 a small quantity of flint glass 
was made of Muckish sand. Jhe glass, which was clear and 
white, showed to advantage when cut. Wine glasses and goblets 
were made, a specimen of the latter, No. 522-02, being in the 
Museum. 

Sand for making common glass bottles was obtained in 
Ireland,—that for the Dublin glass-houses from the North Bull; 
for Cork probably from Youghal and Tramore; and that for 
Ballycastle from the immediate neighbourhood. It is said that 
ships trading between the South of Ireland and France often 
brought back sand as ballast, but whether this sand was used in 
the manufacture of glass either in Cork or Waterford is uncertain, 
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In March, 1784, the crown glass and bottle manufacturers of 
Dublin petitioned Parliament against a duty on sand, stating that 
they were obliged to import fire-clay and sand, as there had not 
been any of either kind yet discovered in the kingdom sufficiently 
fine, and that for some time sand was not considered as merchandise, 
but came as ballast, but of late years the Customs officers had 
insisted that both clay and sand must be entered and an ad valorem 
duty paid. 

In John Angel’s A General History of Ireland, published in 
1781, it is stated that “there is recently discovered at Ballycastle 
a stratum of clay over the coal, which is found to be as strong in 
the glass-house pots as the clay of Stourbridge, and to endure the 
heat as well.” This clay may have been used in the Ballycastle 
glass-house, but probably not generally in Ireland. 

Great care must be taken in the selection of the sand for good 
flint glass, as the slightest impurities will cause the metal to become 
discoloured. Indeed, in glass-making generally, the utmost 
cleanliness in the materials, the mixing, and the pots, must be 
observed. Constant attention must also be paid to the fire and 
the metal, thousands of pounds worth of glass having been lost 
through the carelessness of workmen. 

‘The patterns on Irish and English cut glass, and also the 
shapes of the various objects, are very similar, which may be 
accounted for by numbers of the workmen in Irish glass-houses 
being Englishmen. It has been seen that both Cork and Waterford 
started with complete sets of English glass-makers, and also that 
the proprietors of several of the Dublin glass-houses, and of those 
of Drumrea and Belfast, were Englishmen. 

In 1785 it was stated that three-quarters of the workmen in 
the glass-houses in Ireland were emigrants, chiefly from England, 
and that the masters of four of the glass-houses were Englishmen. 
From these facts it may be implied that English styles, both in 
form and cutting, were introduced into Ireland. 

Diamond-cut glass is mentioned as having been imported 
into Ireland from England in 1747, but it was probably not until 
somewhat later that much cutting was employed on Irish flint 
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glass. Cut and flowered glasses, diamond cut cruets, and glasses 
engraved with vine borders, toasts, etc., are mentioned in 1752 as 
having been made in the Mary’s Lane glass-house, Dublin. The 
only references I have found to enamelled giass having been made 
in Ireland, occur in connection with the Drumrea glass-house, 
Edwards’ glass-house in Belfast, and Richard Williams’ glass-house 
in Dublin. Benjamin Edwards advertised enamelled glass as late 
as 1801. The proprietors of these factories came from England, 
where this kind of glass was manufactured to some extent. 

The various patterns cut on Irish glass were probably largely 
copied from those employed in England, though possibly after a 
time when Irish workmen learned the trade new patterns were 
evolved. As far as can be ascertained the earlier pieces of Irish 
cut glass had less cutting than those of later date. Pieces with 
shallow cut wreaths, and broad, low diamond cutting are supposed 
to be the earlier forms of decoration ; still no definite rule can be 
laid down, as pieces of the second quarter of the nineteenth 
century still have the broad, low diamonds, while pieces with deep, 
sharp diamonds are usually late—about £820 to 1840 or even later. 

A little of the Irish glass may have been gilt, as in 1786.a 
John Grahl and a Richard Hand obtained premiums from the 
Dublin Society for gilding on glass. In the “ Proceedings” of the 
Dublin Society it is mentioned that in 1785 John Grahl, a native 
of Saxony, exhibited specimens of cut glass curiously gilt, and in 
March, 1786, it was ‘‘crdered that thirty-five guineas be given to 
John Grahi for gilt glass, he having disclosed all the secrets for 
gilding on glass, and fifteen guineas to Richard Hand for ditto, 
but he declining to give his receipt for copal or wine-spirit varnish, 
a necessary article in his method of gilding.” 

As it is almost impossible to obtain authentic pieces from 
individual Irish glass-houses, it is very difficult to say if a particular 
style of cutting was peculiar to any one factory. It is said, 
however, that the sharp diamond cutting was extensively employed 
at Ronayne’s factory in Cork ; and it is certain that the very fine 
diamond cutting, strawberry diamonds, and the large upright 
fluting were used at Waterford. Another fact which makes it 
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difficult to determine anything from the cutting is that the glass 
made in one town was often cut in another; for example large 
quantities of Waterford glass were cut in Cork and Belfast, while 
Limerick possessed glass cutters and engravers who cut and 
decorated glass made probably in Cork and Waterford. The 
following notices appear in the Le/fast News-Letter, December 
4th, 1786: “James Cleland has the greatest variety of the best 
flint glass of almost every denominaticn, cut and engraved to the 
newest patterns by workmen from England in his employ here.” 
October 31st, 1815: “ Jane Cleland has imported from Waterford 
a quantity of plain flint glass which she has got cut to the newest 
and richest patterns.” In the Cork New Evening Post of January 
17th, 1793, it is stated that ‘“‘ Marsden Haddock supplies Cork 
and Waterford glass, he does the cutting himself, and also employs 
a cutter from England.” There were probably glass cutters in 
various towns in Ireland who obtained the flint glass plain from 
the factories, and cut it to suit the requirements of their customers. 

On several occasions, contemporary with the manufacture, it 
was stated that Waterford glass equalled, if not excelled, any of 
the same kind made in Great Britain. 

The commonest pieces of the old cut glass to be found at the 
present day are perhaps decanters, and in these the forms vary a 
good deal. Some are tall, with siender necks and gradually 
_ swelling bodies, something in the form of a champagne bottle, 
others are squat, and others again are barrel-shaped with tapering 
necks. Most of them had rings round the necks (except some of 
the champagne bottle form), usually three, either quite plain, 
feathered, triangular, cut, or a kind of triple ring. Cork and 
Waterford certainly used the triple ring, almost always three being 
on each decanter, while Belfast sometimes used two triangular rings: 

The lips of some of the Cork and Waterford decanters are 
fairly large, while those of the Belfast specimens are often very 
small. . 

Some of the later decanters, about 1830 or 1840, had no 
rings, the neck being cut in prisms, etc., and the sides were 
perpendicular, 
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Most of the salad bowls, salt cellars, pickle urns, and some of 
the celery bowls have plain, roughly moulded, oval, rectangular, 
or diamond shaped bases. These appear rather out of place 
when compared with the finely cut bowls to which they are 
attached. Many of the later pieces have circular bases which are 
often star-cut underneath. Besides cut glass a large amount of 
engraved glass was also made in Ireland, chiefly decorated with 
fine lines, stars, vine leaves and buuches of grapes, corn, ete. 
This engraved, or flowered glass as it was called, appears to have 
been made in all the factories. 

Many of the decanters, water jugs, and finger glasses bear 
fine upright mould marks extending about an inch and a half to 
two inches from the base, which are caused by slightly blowing 
the gathering of glass and then pressing it into a circular ridged 
iron mould. These moulded pieces are usually rather thin, and 
are either left quite plain or are decorated with shallow cutting or 
engraving. Some pieces appear to have been blown into a mould 
having a diamond pattern, flutings, etc. 

The old tall stemmed drinking glasses must have been made 
in large quantities in Ireland during the seventeenth and eigh- 
teenth centuries, but it is very difficult to distinguish these from 
I’nglish specimens. Comparatively very few cf the old drinking 
glasses are to be found in Ireland at the present day, but some 
with tall stems, often enclosing air or white twists, and having 
unusually small bowls, appear to be peculiar to the country. 

Coloured glass appears to have been made in Ireland in 
small quantities during the eighteenth and nineteenth centuries ; 
probably that used as framing to mirrors may have been made in 
the Dublin and south of Ireland glass-houses. | No coloured glass, 
however, is mentioned in any of the advertisements of the various 
factories, with the two exceptions, that in 1773 William Williams 
stated that at his glass factory in Abbey Street, Dublin, “‘he made 
any article and of any colour that is made of glass,” and in the 
Royal Dublin Society’s exhibition of 1850 George Gatchell, of 
Waterford, exhibited specimens of opaque blue and white glass on 
crystal glass, 
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Large quantities of cut. glass are now made in England, 
America, and on the Continent, many pieces being exact copies in | 
form and cutting cf the old glass. The colour of the modern metal 
is much whiter and more brilliant than that of the old, and the pieces 
themselves are generally much lighter in weight. At the present 
time, however, large quantities of glass are being made with the 
blackish or bluish tints so often found in old pieces, and as much 
of this modern glass is passed off as old ‘‘ Waterford,” it behoves 
the purchaser to be on his guard. 


The blocks used to illustrate this paper are kindly lent by the 
National Museum, Dublin. 
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THE SENSE ORGANS OF PLANTS. 
By Professor R. H. Yapp, M.A. 


(Adbstract.) 


If I were to ask each member of my audience to-night to 
enumerate the characters which distinguish plants from animals, 
the answers would probably be very varied. Everybody would 
admit that plants have life, though many might regard the life of 
plants as different to that possessed Ly animals. Some, no doubt, 
would point out that animals possess consciousness, and have the 
power of thought. Others might lay stress on the active movements 
exhibited by animals, or would state that they, unlike plants, 
possess sense-organs, and can therefore see, hear, taste, smell and 
teel. I hope, however, to be able to convince those of you who 
have perhaps not considered these matters very deeply, that the 
differences between animals and plants, though admittedly great, 
are, after all, less than might appear at first sight. For instance, 
many plants are able to perceive, at least to some extent, what is 
going on in the world around them, and to regulate their behaviour 
accordingly. The organs, which are sensitive to changes occurring 
in the environment, and thus form the seat of perception, may 
fittingly be termed ‘sense organs.’ 

Take the power of movement. It is perfectly true that in 
most cases a plant remains rooted to one spot all its life, and is 
unable to execute those active locomotory movements so familiar 
to us in the animal kingdom. None the less, plants can and do 
carry out active movements of various kinds. Let me recall a few 
well known instances. ‘The flowers of the garden Escholtzia, as 
wel! as those of the tulip, daisy, pimpernel, and many cther plants, 
open widely during the day, but close at night. A similar 
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periodicity 1s seen in the ‘sleep movements’ of the leaves of the 
wood-sorrel and clover, while the rapid closing of the leaves of 
the sensitive plant (Mimosa) when touched, is even more striking. 
These examples show that plant organs have the power of 
movement. But the movements I want to consider to-night are 
the slow growth movements which result in the placing of the 
various plant organs in the positions where they can best do their 
special work. ‘These movements, like those first mentioned, are 
carried out in response to various stimuli, or influences brought to 
bear on the plant from the outside. 

Let me remind you that the chief duties of a root are to 
anchor the plant, and to absorb water and mineral salts: it should 
therefore be placed in the soil. Leaves, on the other hand, 
manufacture food, and to do this they need light and air. They 
must be in the air above the soil. Bearing these facts in mind, 
we may start with a germinating seed. Everyone knows, though 
the fact is none the less remarkable on that account, that the 
shoot of a seedling invarizbly grows upwards into the air, while 
the root grows downwards into the soil. Whichever way up the 
seed is planted, the result is the same. How can the seed tell, 
especially when deeply buried in the earth, which is the up, and 
which the down direction? Older plants, too, have the same 
power. If a plant with an erect stem is placed horizontally (in a 
dark room, so as to exclude the possible influence of light), the 
stem will bend as it grows, and once more assume the vertical 
position. Similarly, the main root will curve, and again grow 
vertically downwards, ‘This adjustment is a gradual one, the 
stem or root in its growth often swinging past the vertical, then 
backwards and forwards like a pendulum till the required position 
is attained. 

Experiments have shown conclusively that this ability to 
perceive direction is in some way connected with gravitation. 
Gravity can actually influence the direction of growth of plant 
organs. We must be clear as to what is implied in this statement. 
It is evident that gravity does not act mechanically on the mass 
of the plant, as it would on a piece of lifeless matter: if it did 
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one would expect all plant organs to grow downwards into the soil. 
Instead of this, under the influence of gravity, the stem becomes 
erect, the main root grows downwards, and the lateral roots make 
a certain angle with the main root. Look at the matter how we 
will, we can only conclude that the part played by gravity is merely 
to give a kind of signal to the plant. The use of gravity to a 
plant is analogous to that of the compass to a sailor or a plumb- 
line to a builder. Gravity no more forces the stem of a plant to 
become erect, than a plumb-line of itself makes a wall vertical. 
In effect, gravity informs the plant, as the plumb-line tells the 
builder, which direction is up, and which is down. The wonderful 
mechanism of the plant itself does all else that is necessary. 

The question now arises, does the whole plant ‘perceive’ 
gravity, or only certain parts of it? Here again experiment comes 
to our aid. Charles Darwin and others have shown that in the 
case of the root, only the extreme tip has the power of perception. 
Sir Francis Darwin has found that this is also true for the shoot of 
grass seedlings. As Charles Darwin once wrote: ‘The tip acts 
like the brain of the lower animals.’ We can thus distinguish a 
sensory or perceiving region, the tip; and a motor or bending 
region some distance behind the tip. Obviously there must be 
means of communication between these two regions, analogous in 
some degree to the nerves of the animal body. 

The structure of the sensory root tip may now be examined, 
to see if it throws any light on the phenomena we are discussing. 
Many of the tiny cells of the cap which covers the growing point 
of the root contain starch grains. These are known as falling 
starch grains, because, unlike the starch grains of most other 
parts of the plant, they are free to move in the cells. If, then, the 
position of the root is altered, the starch grains also alter their 
positions in response to gravity, and come to rest against a new 
portion of the extremely sensitive living protoplasm. This new 
portion we may perhaps regard as unaccustomed, so to speak, to 
bear the weight of these minute grains. The theory is that the 
slight pressure so set up excites or stimulates the protoplasm, 
which thereupon transmits the stimulus to the motor region. As 
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this region grows, it bends in response to the stimulus, until the 
root tip, with its starch grains, is once more in the accustomed 
position. The means of communication between the sensory and 
motor regions may well be the living protoplasm itself. Even the 
dead cell-walls are traversed by excessively delicate threads of 
living matter, so that there is a real continuity of protoplasm from 
cell to cell. Other theories have been suggested, but so far the 
falling starch grain theory certainly fits the known facts better 
than any other. An interesting analogy from the animal kingdom 
is the so-called auditory organ of certain Crustacea. : This is now 
known to be really a balancing organ, in which small grains of 
sand are acted on by gravity, and are utilised in almost precisely 
the same way as is suggested for the starch grains cf the root. 
In the root-cap, then, we are apparently dealing with a delicate 
sense-organ, as effective for its particular duties as the balancing 
organs of Crustacea, or the semicircular canals of the ear of a man. 

Plant organs are sensitive also to other external stimuli besides 
that of gravity. Thus the tendrils of climbing plants respond to 
the stimulus of confact with any rough object. This form of 
sensitiveness, which may perhaps be compared with the human 
sense of touch, enables the tendril to clasp any suitable support. 
Here again it is possible in many cases to distinguish simple sense 
organs. ‘They are minute pits, filled with protoplasm, in the walls 
of the outer cells of the tendril. The protoplasm is thus brought 
so near to the surface as to readily perceive any slight friction 
between the tendril and an external object. 

Light is another stimulus which has a directive effect on the 
growth movements of plants. As with gravity, plant organs do 
not all respond in the same way to light. Thus in general, stems 
_ grow towards and roots away from light; while leaves take up a 
position at right angles to the incident rays of the strongest 
diffuse light. ; 

It is much easier to experiment with light than with gravity : 
hence, by the simple expedient of excluding light from each part 
of an organ in turn, it is possible in many cases to locate a region 
specially sensitive to light. In grass seedlings it is the tip of the 
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plumule, while in ordinary leaves it is often the leaf-blade. The 
leaf-blade, when stimulated by light, transmits a sigaal to a remote 
part, often the leaf-stalk. If the leaf-blade is not already in the 
most favourable position, the stalk bends or twists in a suitable 
direction, and will even in many cases remove the blade out of 
the shade caused by other leaves. ‘Thus again, as in organs 
sensitive to gravity, we can distinguish a perceiving aud a motor 
region. 

If the perceiving region, the leaf-blade, is examined an- 
atomically, it is found that in many cases the cells of the upper 
epidermis are shaped like convex or planoconvex lenses. Being 
filled with a clear cell-sap, these ceils actually behave like lenses, 
and cause a convergence of the light rays, which are brought to a 
focus somewhere inside the leaf. In other plants special cells, or 
local thickenings of the cuticle act in the same way. 

It seems highly probable that these leaf lenses, together with 
the surrounding cells, constitute the light perceiving organs of the 
leaf. They are comparable, perhaps, to the compound eye of an 
insect. There is some difference of opinion as to the exact 
modus operandi of these sense organs. Probably they bring about 
a stimulation of the leaf in some way by unequal illumination of 
different portions of the living protoplasm. It is possible that 
certain portions are, so to speak, attuned or accustomed to light 
of a certain relative intensity. Any departure from the normal 
conditions of illumination, such as that caused by an alteration in 
the position of the leaf, would then be attended by excitation of 
the protoplasm, and subsequent readjustment of position. 

As a proof that the epidermal cells do actually behave as 
lenses, I will throw on the screen some beautiful slides from 
photographs by Mr. Harold Wager. These photographs were 
taken under the microscope, using pieces of stripped off epidermis. 
They show that the lens-cells can actually focus an image of 
external objects in the interior of a leaf, just as the lens of a human 
eye can form an image on the retina. There the analogy must 
stop, for there is no particle of evidence that the plant is in any 
way conscious of the images so produced in the cells of its leaves. 
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Apparently it is merely the intensity of the light focussed in the 
cells which is important.* 

We have travelled somewhat widely to-night over the field of 
movement in plants. Enough has been said to show that plants, 
like animals, have a remarkable power of receiving impressions 
from the outside world, and of utilising these impressions for their 
own ends. I have laid emphasis on the similarities, rather than 
the differences, between the two great divisions of the organic 
world. We have seen that the sense organs of animals have, to 
some extent, their counterparts among the higher plants. But we 
must be careful not to press our analogies between the two 
kingdoms too far; and it must be pointed out that no plant 
possesses the central nervous system so characteristic of higher 
animals. However, the fact stands out clearly, that though the 
elaborate mechanism of an animal, regarded as a whole, may differ 
widely from that of a plant, the properties of the living protoplasm 
of the two are fundamentally the same. 

The deeper possibilities which underlie the phenomena 
described to-night I am not competent even to discuss. Are we 
to see, for example, as some do, in the powers of perception 
undoubtedly possessed by plants, the dim beginnings of the dawn 
of consciousness; or of definite psychological processes, even 
though far removed from those of man and the higher animals? 
Fascinating though this and similar questions may be, they are 
‘problems for the philosopher rather than the botanist. I will only 
suggest, in concluding, that the behaviour of different plant organs 
towards light, gravity and other stimuli, is to a certain extent a 
matter of habit. Plants are historic beings, and the habits of 
response now so deeply ingrained in the very nature of the plant 
are habits acquired, that is, lessons learned from experience, long 
ages ago, by the ancestors of the plants of to-day. And, looked 
at from this point of view, what is habit but a kind of unconscious 
memory ? 

*Since this Lecture was delivered I have become aware of some as yet unpublished 
researches which appear to throw doubt on the ¢heory outlined above. The /act¢s are for the 
most part as stated, and the epidermal cells do undoubtedly act as lenses. For the moment, 


however, judgment must be suspended on the point as to whether or not these lens-cells are 
really the light perceiving organs of the leaf. 


13th April, rors. 


Professor Linpsay, M.A., M.D., F.R.C.P., in the Chair. 


SEE, WEBCOF Linn” 
By Professor J. ARTHUR THomson, M.A., LL.D. 


(Adstract.) 


All true naturalists have been keenly aware of the inter- 
relations of living creatures in Nature, which is what we mean by 
the Web of Life, but Darwin’s realisation of it is unsurpassed. In 
the living body we are familiar with the correlation of organs, part 
being bound to part in subtle integratiun; there is a larger 
correlation of organisms in the system of things which we call 
Nature. 

The phrase “Web of Life” is a metaphor, but none the less 
true. It suggests a woven fabric, whose warp and woof are 
“hunger” and “love,” whose changing pattern through the ages 
is what we call evolution. The phrase also suggests the web of a 
spider, often an intricate system, with part delicately bound to 
part so that vibrations pass through the whole, and the fabric is 
made one. So Nature is a vast system of linkages in which 
isolation is impossible. 

Living may be described as action and reaction between 
organisms and their environment, and the dependence of living 
creatures on appropriate surroundings is a primary illustration of 
our theme. Huxley compared a living creature to a whirlpool in 
a river, and although the metaphor must not be pushed too far 
(organisms having, for instance, a capacity of persistent experience 
and of giving rise to others like themselves) it is very suggestive. 
The whirlpool and the organism are always changing, yet for long 
periods they seem to remain the same; matter and energy stream 
in and stream out of both; both have a certain individuality and 
unity. Wecannot understand either apart from their environment ; 
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we cannot give an account of either eddy or trout apart from the 
stream. All the energies of organisms come from their environment 
and from the sun in the long run. We curselves depend for food 
on plants and animals, and threugh these animals on plants 
ultimately ; the plants feed on air, water, and salts, which, with the 
aid of the sunlight, they build into organic compounds ; but the 
sunlight must shine through the screen of green chlorophyll in 
the leaves, and there cannot be chlorophyll without iron ; therefore 
vut whole social framework is founded on Iron. 

'We have ceased to wonder at the circulation of blood in our 
body ; have we begun to wonder at the ceaseless circulation of 
matter in the system of Nature? Nutritive chains, often quaintly 
suggestive of ‘The House that Jack Built” and similar old 
rhymes, bind gull to fish, fish to fish, fish to crustacean, crustacean 
to infusorian and diatom. ‘The plant lives on the inorganic,--air, 
water, and salts. The animal eats the plant and a new incarnation 
begins. The animal eats another animal and re-incarnation con- 
tinues. The animal dies and the Bacteria of decay break down 
the dead, so that there is a return to air and water and salts. 

Mud. and manure placed in boxes round a fish pond form a 
basis of operations for Bacteria. These provide food for or are 
themselves eaten by Infusorians which fall in a living cataract into 
the water. The Infusorians form the food of minute crustaceans 
or water-fleas, which again are devoured by fishes, and some of 
‘these again are eaten by man. As fish-flesh is said to be good for 
the brain, we discover a nexus between mud and clear thinking, 
It has been shown in a most circumstantial way that the quantity 
of mackerel brought into Billingsgate is correlated with the amount 
of sunshine in Spring. The more sunshine there is, the greater 
the multiplication of diatoms and Peridinid infusorians. The more 
‘of this microscopic plankton there is—the “stock” of the ‘sea- 
soup”—the greater the abundance of Copepods, but it is on 
Copepods that the mackerel largely depend. Just as there is a 
sense in which all flesh zs grass, so all fish is diatom and detritus, 
infusorian and water-flea. 

From ‘ Nutritive chains’ we pass to instances of the depend- 
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ence of one creature upon another for the continuance of its kind. 
Flowering plants and flower-visiting insects are bound up together 
in intimate linkage. ‘The insects visit the flowers for food ; in so 
doing they secure cross-pollination, and the possible seeds become 
real seeds. As Darwin pointed out—and his illustration is known 
throughout the world—next year’s crop of purple clover depends 
in great part on the number of humble-bees in the district, which 
varies with the number of voles or field-mice, which varies with 
the abundance of cats fond of hunting. 

Not less important than the part which insects (and some 
other creatures) play in the cross-feftilisation of flowers is the 
function of birds and beasts as seed-scatterers, and here again 
Darwin gives us the classic case of fourscore seeds germinating 
from one clodlet on a kird’s foot. The fertilised eggs of the 
freshwater mussels develop within the outer gill-plate into minute 
bivalve larvae, called Glochidia.. These are liberated by the mother 
when a freshwater fish, such as minnow or stickleback, comes into 
the vicinity. The larvz fasten themselves to the fish, to which 
they are constitutionally attracted. After a period of temporary 
parasitism, the larvae undergo metamorphosis and drop off the fish 
often far from their birthplace. The idea of linkages becomes 
almost incandescent in our minds when we note that just as the 
freshwater mussel has its young temporarily parasitic on fishes, so 
a freshwater fish, the bitterling (Aodeus amarus) has its young 
temporarily parasitic in the gills of the freshwater mussel ! 

Some of the most extraordinary inter-linkages are to be 
found in the life-history of parasites,—the most widely separated 
animals often sharing a parasite between them. Liver-rot in sheep 
is due to a parasite which passes from sheep to water, from water to 
water-snail, from water-snail to grass, from grass to sheep. ‘Tsetse 
flies disseminate the organisms of sleeping-sickness, mosquitos 
those of malaria and yellow fever. The louse carries typhoid and 
the dog-flea transmits bubonic plague. It seems to have been 
shown in some parts of India that the more cats the less plague 
(for the cats kill the rats), just as in Britain the more cats the more 
clover. 
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Another way of realising the web of life is to consider the 
far-reaching influences of the activities of particular kinds of 
animals. Thus what Gilbert White clearly recognised in 1777; 
Charles Darwin proved up to the hilt in 1881, that earthworms 
have played an exceedingly important part in the history 
of the earth. By their burrowing they loosen the soil, making 
way for the plant rootlets and the raindrops; by bruising 
the earth in their gizzards, they reduce the particles to more 
powdery form ; by burying the surface with castings brought up 
from beneath, they have been for untold ages ploughers before the 
plough, and by burying leaves they have made a great part of the 
vegetable mould over the whole world. Their work is a striking 
illustration of the cumulative importance of little things. More- 
Over, in pursuance of our theme, we may note what a variety of 
interests is cut by the circle of their life and work :—centipedes, 
birds, moles, seedlings, man, and more besides. 

As another instance take the white ants or termites of warm 
countries. ‘They prune the trees of their decaying branches ; they 
destroy rotting things of many kinds; they build earthen tunnels 
as they work and thus aid in the circulation of the soil ; they are 
in many ways hindrances to the spread of civilization. Some 
of them grow nutritious moulds in specially constructed beds ; 
some of them keep beetle-guests with a palatable secretion. 
With a centre in termites, what a variety of interests we have 
~to include within the radius of their life and work—fungi and 
trees, beetles and birds, lizards and ant-eaters, and man himself. 

When we consider the direct and indirect influence of the 
hand of life upon the earth—sometimes protecting, sometimes 
weathering, sometimes adding, sometimes subtracting—our image 
of the web of life extends. No plant, from bacterium to oak- 
tree, lives or dies wholly to itself, or is without its influence upon 
the earth. And the same is true of animals, from Foraminifera 
to coral polypes, from earthworms to squirrels. 

The practical importance of recognizing the web of life can 
hardly be exaggerated. | Many have been the disastrous results of 
ignoring it--well known instances being the rabbit pest in Australia, 
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the sparrow pest in the United States—and yet we are slow to 
learn. The introduction of new organisms into new surroundings 
is always dangerous and almost every ruthless elimination is to be 
viewed with the gravest suspicion. Even as regards flies and rats, 
it has to be remembered that their extreme abundance is the 
nemesis of crude or careless ways of disposing of waste. The 
ruthless destroyer of woods and forests, who fells or burns without 
replacing, is an enemy of mankind ; and so is the exterminator of 
birds. ‘Ignorance of nature,” it has been well said, “is costly, 
by disturbing the balance of nature, man has introduced foes into 
his own household.” Whether it be voles or weeds, the general 
idea is the same, we should be slow to call any introduction of the 
new or elimination of the old unimportant. In no case should 
any such step be taken without consulting naturalists who have 
an expert understanding of the web of life. 

Theoretically, also, the idea of the web of life is of the utmost 
importance. For as Darwin clearly discerned, survival in the 
strugele for existence is not at random but is definitely related 
to the already established system of linkages, to all sorts of inter- 
dependences and solidarities. The texture of the web of life is so 
fine that even an apparently trivial new quality may be vital to the 
situation. The sifting that goes on is, because of the web of life, 
in definite relation to what has been already established. The 
character of the edifice that has been erected determines the 
characters of the additions made to it. Evolution is no chapter 
of accidents, but an onward progressing melody. 
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EXTENSION OF MEMBERSHIP. 


st} Bo QS 


The annual meeting of the Belfast Natural History and 
Philosophical Society was held on Tuesday, 7th September, 1915; 
in the Museum, College Square North. Professor Lindsay, M.D., 
presided, and amongst others present were—Professor Symington, 
Messrs. R. M. Young, M.A., J.P. ; John Finnegan, B.A., honorary 
secretary ; John W. Storey, B.A.; Seaton F. Milligan, M.R.LA. ; 
N. H. Foster, M.B.O.U.; Henry Riddell, M.E., honorary treasurer ; 
W. Swanston, F.G.S.; E. J. Elliott, A. T. Jackson, W.9H. Be 
Patterson, W. Faren and Alex. Taylor. 

Mr. Finnegan, Hon. Secretary, read the report of the council, 
as follows :— 

“The Council of the Belfast Natural History and Philosophical 
Society have pleasure in submitting the Annual Report of the 
Ninety-fourth Session of the Society. 


LECTURES. 


The following programme of lectures was successfully carried 
. through during the Session :— 
roth November, 1914. Minor Hall, Wellington Place. 

‘“‘ CHAPTERS ON HEREDITY ”:—Professor James Cossar Ewart, 
M.D., F.R.S., Regius Professor of Natural History Edin- 
burgh University. 

Sth December, 1914. Museum, College Square North. 

“THE GEOLOGICAL STRUCTURE AND HISTORY OF BELFAST 
District” :—Arthur R. Dwerryhouse, D.Sc., F.G.S., 
Queen’s University, Belfast. 

12th January, 1915, Physics Lecture Hall, Queen’s University. 

“THE STRUCTURE OF THE AToM”:—R. T. Beatty, M.A., 

D.Sc., Lecturer in Physics, Q.U.B. 
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oth February, 1015. Museum, College Square North. 
“ 4 History OF Irish GLass MAKING”:—Dudley Westropp, 
M.R.I.A., National Museum, Dublin. 
goth March, 1915. Museum. 
‘Tur SENSE ORGANS oF PLANTS”:—Professor R. H. Yapp, 
M.A., Queen’s University, Belfast. 
13th April, 1975. Municipal Technical Institute, Central Hall. 
“tun Wes oF Lire”:——Professor’ J. A. Vhomson, M.-A\; 
LL.D., University of Aberdeen. 

All the lectures, which were of a varied and most instructive 
character, were enhanced by the exhibition of specially prepared 
lantern views. 

It is gratifying to report that the audiences at the lectures 
were large and appreciative. 


RESEARCH WORK. 


The Council awarded to Mr. Charles E. Brookes, the sum of 
420 for his essay on ‘The Post Tertiary Climatic conditions of 
Ulster.” Dr. Dwerryhouse and Dr. John K. Charlesworth very 
kindly acted as adjudicators. 

In order to encourage Research work in Ulster, the Council 
have offered a prize of 450 for a Monograph on any department 
of Botany, or Zoology, or Palaeontology, whilst a fund of £50 has 
been made available for the purpose of making grants in aid of 
the expenses incurred in any original research in Science. The 
conditions under which the prize is offered are as follows :— 

(1) The Monograph must embody original work not hitherto 

published, and must be in a form suitable for publication. 

(2) Competition islimited tonon-professional workers in Ulster. 

(3) The Monograph must reach the Honorary Secretary on or 

before 1st November, 1915. 

(4) The Monograph of the successful competitor becomes.the 

property of, and may be published by the Society. 

(5) The Council reserves the right to refuse the prize in case 

of insufficient merit, 
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In connection with the Grants, Scientific workers are invited 
to apply, indicating the scope of their research and giving such 
evidence of their fitness as may be necessary. 

A Grant has been made to Mr. Sydney Stendall, for the 
purpose of furthering his study of Spiders, and more especially for 
collecting and tabulating the species of North-East Ireland. 

A Grant has also been made to Mr. H.C. Lawlor towards 
Research Work on the Dwellings and Habits of Man in the Stone, 
Bronze and Iron Ages in Ulster. 

_ The results of the research work of both these gentlemen 
have been very valuable, and the Council feel that the Society is 
justifying its existence by the practical encouragement it is giving 
in the furtherance of original research work in Ulster. 


IRISH MANUSCRIPTS. 


During the Session permission was given to Miss Madeline 
Dempsey, B.A., and Mr. O’Toole, M.A., to examine the Irish 
Manuscripts in the possession of the Society. 

Miss Dempsey, after careful examination of the Manuscripts, 
has reported that the Society is in possession of very important 
and valuable manuscripts, several of which are deserving of 
publication. 


PROCEEDINGS OF KINDRED SOCIETIES. 


Reports of the Transactions and Proceedings of kindred 
Societies, both home and foreign, have been received and acknow- 
ledged, a list of these reports will be attached to the Society’s 
report. 


CHANGE IN BASIS OF MEMBERSHIP. 


A special meeting of the Shareholders was held on the 3rd 
December, 1914, when the following resolution was unanimously 
passed :— 

“That the Council of the Society be, and they are hereby, 

authorized to make application to the Commissioners of Charit- 
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able Donations and Bequests for Ireland, under Article 34 of 
the Society’s Scheme, that the Society’s Scheme be altered in 
such manner as the said Commissioners shall deem expedient so 
as to create a new class of Members of the Society, which will 
include all persons of either sex who, after the rst day of 
January, 1915, shall be elected under bye-laws of the Society 
for the time being and admitted by the Council as Annual 
Subscribers of such sum, being at least 5/- per annum, payable 
in advance, as from the rst day of January in each year, as shall 
be fixed by the Council from time to time. And that every 
such Annual Subscriber, after paying such subscription, shall, 
during the year covered by such subscription, be a Member of 
the Society, and as such eligible to vote in the Election of the 
Council, to become a Member of the Council, and to take part 
in the business of the Society as fully as a Shareholder is 
qualified to do under the Original Scheme. And that Share- 
holders of more than one share shall not be liable for an annual 
subscription, and that Shareholders of one share shall be liable 
for an annual subscription of five shillings.” 

Negotiations are proceeding with the Commissioners of 
Charitable Donations and Bequests for Ireland, and the Council 
hope that in a short time the necessary formalities will be completed 
and the Society in a position to widen its membership and increase 
its benefits to the citizens. 

In this ccnnection the Council desire to acknowledge the 
valuable help rendered by Sir Charles Brett, whose advice and 
guidance have been of the utmost service to the Council and the 
society. 

The Council regret to announce the death of two of the 
Members of the Society during the past year. Mr. H. J. 
MacBride, J.P., Mallusk, and Mr. John Smyth, B.A, C.E, 
Banbridge.” 

Mr. Riddell submitted the accounts, which showed that the 
society had a substantial balance to its credit, and said they had 
available a fair sum annually for the encouragement of science and 
research in natural history, or any other subject. Research was a 
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most valuable part of the work of the society. They hoped to be ina 
much better position when the negotiations with the Commissioners 
of Charitable Bequests had come to a conclusion, and they were 
able to widen the membership of the society. It would mean a 
reduction in the subscriptions of old members, but that would be 
compensated for by the increased number of subscriptions and the 
greater number of people interested in the society. 

The President, in moving the adoption of the report and 
statement of accounts, said that in spite of the anxious state of 
public affairs the society had carried on its work without inter- 
ruption and with a large measure of success. The lectures had 
maintained a high average of interest and of value, and had 
attracted good audiences. ‘Their thanks were due to the gentle- 
men who had lectured for them. There were two special features 
in the work of the past year. One was the question which had 
engaged their attention so long—the re-adjustment of the basis of 
membership. It had been felt by many of them that the present 
mode of entry to the society by the purchase of shares was a some- 
what expensive and inconvenient method and had_ probably 
retarded the growth of the society. They had, therefore, been 
looking for an easier and simpler mode of bringing into their ranks 
a considerable number of people who ought to be amongst them, 
and they hoped that their negotiations with the Commissioners of 
Charitable Bequests would come to a satisfactory termination at 

‘an early date. The other question was the encouragement of 
research. It was a matter for gratification to all the members that 
the society was sufficiently strong in funds to devote a considerable 
amount year after year to this very necessary subject. Scientific 
societies had two main objects—the dissemination and increase of 
knowledge. For the increase of knowledge the promotion of 
‘research was. perhaps the most important of those objects. Their 
financial position was particularly sound, and they were in safe 
keeping so long as Mr. Riddell-was their treasurer. It was also a 
matter of satisfaction to them that their Irish manuscripts had 
attracted the attention of Celtic Scholars, and that they were in 
possession of manuscripts of very great value. In moving the 
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adoption of the report he might say that his term of office had 
come to an end, and while thanking all of them for their co-opera- 
tion and loyal support he wished the future of the society might be 
worthy of its past. 

Professor Symington, in seconding the motion, said the aim 
on tke part of the society to encourage young workers to engage 
in investigation was an eminently laudable one. _—_He was glad to 
note that the finances of the Society admitted of that being done. 
They all regretted that Professor Lindsay’s year of office had come 
to aconclusion, As long as the Society showed a readiness to 
adapt itself in the way it had done to altering circumstances its 
future was quite safe. 

The report was adopted. 

On the motion of Mr. Faren, seconded by Mr. Elliott, 
Professor Lindsay, Professor Symington, Mr. Henry Riddell, Mr. 
R. M. Young, and Mr. John Finnegan were elected members of 
the council for the ensuing year. 

Mr. Taylor moved a hearty vote of thanks to Professor 
Lindsay for his dignified conduct in the presidential chair, and 
expressed high appreciation of the many valuable services that 
gentleman had rendered the Society, in the welfare of which he 
took an enthusiastic interest. The resolution was seconded by 
Mr. Patterson, put to the meeting by Mr. Riddell, and unani- 
mously carried. 

Professor Lindsay briefly acknowledged the compliment, and 
the proceedings terminated. 

At a meeting of the Council held subsequently Professor 
Symmers was elected president ; Professor Gregg Wilson, Professor 
Lindsay, R. M. Yeung, W. Swanston, and John Horner vice- 
presidents ; Henry Riddell, hon. treasurer; John Horner, hon. 
librarian ; and John M. Finnegan, hon. secretary. 
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EXCHANGES. 


BasEL—Verhandlungen der Naturforschenden Gesellschaft in Basel, 
BreLFast—Report and Proceedings of the Belfast Naturalist Field 
Club. 

& Annual Report of the Committee of Public Libraries. 
BERGEN— Bergens Museums Aarbok and Crustacea of Norway. 

‘9 Studies on the Vegetation of Cyprus. 

BERKELEY— University of California. 
BIRMINGHAM—Natural History and Philosophical Society. 
i Midland Institute Scientific Society. 
BrigHtoN—Annual Report of Brighton and Hove Natural 
History and Philosophical Society. — 
RBrookLyN—Science Bulletin of Brooklyn Institute of Arts and 
Sciences. 
Buenos Aires—Anales de Museo Nacional de Buenos Aires. 
CatcuttTa— Records of the Geologica] Survey of India. 
- Memoirs of the Department of Agriculture in India. 
pp Botanical Series and Entomological Series, also the 
Agricultural Journal of India. 

- Records of the Indian Museum Land Planarians. 
CAMBRIDGE.— Proceedings of Cambridge Philosophical Society. 
CAMBRIDGE, Mass.—Bulletin of the Museum of Comparative 

Zoology, also Curator’s Report. 
Carpirr—Transactions of the Cardiff Naturalists’ Society. 
Cuicaco— Academy of Sciences. 

73 Field Museum of Natural History. 
-CuristiANnA—Forhandlinger i Videnskaps-Selskapet 1 Khristiana. 
CincInNATI— Bulletin of the Lloyd Library. 

Cormpra, PorTuGaL—Scientific Academy of Coimbra University. 
CoLorapo—The University of Colorado Studies. 
ConNECTICUT—Transactions of Academy of Arts and Sciences 
CopENHAGEN—Academy of Science and Arts, 
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Dusiin—Scientific Transactions of the Royal Dublin Society, 
aiso Scientific Proceedings and Economic Proceedings. 
5 Royal Society of Antiquaries of Ireland. 
% Royal Zoological Society of Ireland. 
5 The National Library. 
if The Irish Naturalist. 
EDINBURGH—-Notes from Royal.Botanic Gardens, Edinburgh. 
i Transactions of the Botanical Society of Edinburgh 
vol. xxvi, part ill, 1913-14. 

5 Proceedings of the Royal Society of Edinburgh. 

% Proceedings of the Royal Physical Society. 
Grnoa—Rivista Ligure di Scienze, Letture, ed Arti. 
GLiascow—Proceedings of the Philosophical Society, vol. xlv. 

7 Geological Society of Glasgow. 
Hastincs—Journal of the Hastings and St. Leonard’s Natural 

History Society, 

INDIANAPOLIS—Proceedings of the Indiana Academy of Sciences. 
Kansas— University of Kansas. 


LAUSANNE—Bulletin de Société des Vaudoise des Sciences 
Naturelles. 


Lima—Boletin del Cuerpo de Ingenieros de Minas del Peru. 


Lonpon—Report of the 84th Meeting of the British Association, 
also Report of the Corresponding Societies Committee. 


Lonpon—Quarterly Journal of the Geological Society of London. 
vs Journal of the Royal Microscopical Society. 
5 Memoirs of the Astronomical Society. 


Mapison—Bulletin and Maps of the Geological and Natural 
History Survey of Wisconsin. 


MANCHESTER— Journal cf the Manchester Geographical Society. 

MELBOURNE—Proceedings of the Royal Society of Victoria. 

MicuicAN—Fifteenth Report Michigan’Academy of Science. 

‘Moscow—Bulletin of the Imperial Society of Naturalists of 
Moscow. 

New Haven, Conn—Yale University Library. 

New York—Bulletin of the American Geographical Society. 

Annals of the New York Academy of Sciences. . 

Columbia University Library. 


” 
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New Or.eans.—Louisiana State Museum. 
Natural History Survey. 
Oxnto—Ohio Biological Survey. 
OrtrtTawA—Annual Report of Geological Survey of Canada. 
Papua—Atti della Accademia Scientifica Veneto Trentin Istriana. 
PHILADELPHIA—Proceedings of the Philadelphia Academy of 
Natural Sciences. 
< Procéedings of the American Philosophical Society. 
PortTLAND—Proceedings of Portland Society of Natural History. 
Pusa, BENGAL—Imperial Department of Agriculture. 
Rio DE JANIERO—Archivos do Museu Nacional do Rio de 
Janiero. 
RomrE—Bolletino della Societa Zoologica Italiana. 
San Francisco—Proceedings of the Californian Academy of 
Sciences. 
STOCKHOLM—Kungl Svenska Vetenskaps Academiens Handlingar. 
St- Lovis—Missouri Botanical Gardens. 
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THE SHIPBUILDING INDUSTRY IN BELFAST. 
By ArEc Wiuson, Esq., J.P., M.R.EA. 


(Abstract.) 

When beginning to prepare the material for tc-night’s 
lecture I found myself somewhat puzzled to know how to tackle 
my subject. The question however was solved by the kindness 
of Messrs. Harland & Wolff, who granted me permission to choose 
whatever I required from among their official photographs. Since 
then, I have only had one difficulty. It was necessary to select a 
mere handful from among some thousands of negatives. But, as 
a result, I think | have been able to bring you the very finest 
series of technical photographs that have ever been seen by the 
public in connection with shipbuilding. My only regret is that I 
have been able to find almost nothing to illustrate the early 
history of the industry. 

The fact is that we know very little indeed about the small 
beginnings of shipbuilding on the Lagan. ‘The earliest mention of 
the trade in connection with our locality appears to be a remark 
by Sir John Perrot, who, ina report to Queen Elizabeth, pointed 
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out that the place seemed to be suitable for building ships. As 
early as 1636, a contemporary political tract mentions that a ship 
of 150 tons, the “Hagle’s Wing,” had been built in Belfast for 
the purpose of carrying persecuted Presbyterians to America. In 
1663 many of the small vessels trading to the port are said to 
have been built in Belfast or the neighbourhood. In [699 the 
“ Loyal Charles,” a vessel of 250 tons, was launched. It is a 
little difficult to imagine why a Belfast merchant of 1699 should 
have chosen this name for his ship! Were there rich Jacobites in 
Belfast then—or was some Whig trying to make out that the 
Stewart party had become loyal to King Wilham III.? The 
question can never be answered. 

During the 18th Century there seems usually to have been 
euough work on hands to keep at any rate a few ship-carpenters 
going, although these may perhaps have been repairing rather 
than constructing: the point is of small importance, for at best, 
the boats must have been tiny even for those days, and any 
demand must have been purely local. 

A fresh start was however made in 1791, when Mr. William 
Ritchie; sometimes called the “ Father of Belfast Shipbuilding,” 
came over from Saltcoats, in Scotland, with his brother, ten 
workmen, and the necessary tools and materials for setting up a 
small shipyard. The first graving dock on the Lagan was com: 
pleted by him exactly one year before the Act of Union was 
proclaimed, Jan. Ist, 1800. The Belfast Corporation have two 
rare prints showing what Ritchie’s shipyard looked like in 1812. 

The first Belfast-built steamship, a wooden one, was launched 
as early as 1824, and the first iron vessel in 1838. 

Although these details are now almost antiquarian in their 
interest, and although these early efforts no doubt supplied a 
nucleus of training and tradition which must have heen of 
value later on, yet the modern industry seems to owe little 
to these pioneers. The truth is, that the Belfast we know 
did not begin to come into existence until mankind had 
invented the powerloom and the dredger. The beginning of the 
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present era in Belfast shipbuilding really dates from 1841, the 
year in which the Belfast port authorities commissioned a Co. 
Carlow engineer, William Dargan, to cut a wide, straight, and 
deep channel, 4 miles long, from the city, through the sloblands 
at the mouth of the river, to deep water. Dargan utilised the 
excavated material to make an island, Dargan’s Island as it was 
at first called, which was laid out as a public pleasure ground, 
with trees, a green-house, walks, pools and bathing places. Soon 
after, on the occasion of Queen Victoria’s visit in 1849, it was re- 
christened “ Queen’s Island,” a name which is still retained as the 
official address of Messrs. Harland & Wolff; but the names which 
are in the mouths of all Belfast citizens are simply “The Island” 
and “ The Islandmen.” 

But the Queen’s Island was not destined to remain long in 
its original character of a public pleasure garden. I do not know 
whether he himself knew what he had done, or not, but William 
Dargan created an almost ideal site for a shipyard. If you plant 
a wood, birds will come to nest in it. Six years after the so called 
Island was finished, iron sailing ships were already being built on 
a corner of it by Messrs. Hickson & Co., and, just one year later, 
in 1854, Messrs. Hickson engaged a lad from Tyneside, 23 years 
old, as manager of their diminutive yard, which gave employment 
to about 100 men. This lad’s name was Edward James 
Harland. Never did circumstances bring time, place, and man 
more fortunately together. The time was the opening of 
the era of great ships: Brunel was already designing the 
“Great Hastern”; the place has proved itself capable of 
adapting to every call that has been made upon it; while the 
man himself, Sir Edward Harland as he afterwards became, in his 
life-work of forty years on the Island, has stamped his name 
indelibly upon the history of shipbuilding. 

In 1859 Mr. Harland bought his employers out. We have 
it on the authority of Mr. Wolff, already his colleague, and after. 
wards his partner, that before deciding upon the purchase of the 
Belfast premises, Mr. Harland and Mr. Wolff applied for suitable 
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ground in Liverpool. ‘The reason they were refused was because 
they both seemed too young to take so much responsibility. 
Liverpool’s loss has been Belfast’s great gain. 

Harland’s very first contract was a remarkable one. The 
Bibby Line, of Liverpool, placed three ships with him, each 
270 ft. long, large boats for those days, always excepting the 
“Great Hastern” just mentioned. These boats were veritable 
pioneers of a new type of ship, a type which has since swept the 
field in the mereantile marine. Harland’s first hull was a 
long, narrow, square-bottomed steamer, sharply contrasting 
with the relatively short, broad, round-bottomed boats of 
those days. Thus the idea of flat-bottomed steamships 
(known for many years as “Belfast bottoms”) with a length 
exceeding nine, or even ten times their breadth, was actually 
embodied in the first boat Harland ever put into the water. 
Among all the subsequent inventions which hailed from the 
Island, it may fairly be doubted if any one of them was so 
important as this, the first. And great was the sensation these 
boats made along the waterside at Liverpool, when they made their 
appearance. ~* Bibby’s coffins” was the nickname by which they 
went aimong the old salts ; but they were not long in proving 
themselves a great success. And, later on, they and their 
successors were the means of bringing Harland into touch with 
the owners of the White Star Line. This latter collabora- 
tion is of course historical in the annals of shipping, but it 
is less well known that an equally close, and still older, con- 
nection has now lasted between Messrs. Bibby and the Queen’s 
Island for 55 years, unbroken except in that Messrs. Bibby sold 
their original fleet, and then, some 26 years ago, started a new 
service trading to the Far East. Harland’s first boat thus was 
not only remarkable in herself, but also in opening a business 
connection which has lasted down to the present day—the whole 
of Messrs. Bibby’s excellent fleet hails from the Island,—and it 
would he hard to suggest any reason why the connection should 
not be indefinitely continued, 
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Shortly after these pioneer boats had been delivered, to be 
precise, on Jan, Ist, 1862, Mr. Harland took his chief draughts- 
man, Mr. Gustav Wilhelm Wolff, into partnership. From that 
date begins the official existence of the present firm. 

While Mr. Harland was still in the very dawn of his career, 
he had taken on two apprentices, both belonging to the immediate 
neighbourhood of Belfast: in 1857 Mr. Walter Henry Wilson, 
and in 1862 Mr. William James Pirrie. During the next few 
years, the firm added steadily and quietly to its reputation, 
building, among other boats, a series of fine sailing ships for 
Messrs. Brocklebank, and several boats for the Bibby Line. In 
those days, and indeed for many years after, the firm were famous 
for their sailing ships. It is now 23 years since the last sailing 
ship was built on the Island, and I think we may quite safely 
prophesy that never again will a “ windjammer” leave the ways 
of “H. & W.” But I am getting ahead of my dates. 

The advent of the White Star Line was the next notable 
event, in many ways the most notable, in the firm’s history. The 
White Star Line had begun as a fleet of clipper sailing ships 
trading to Australia: in 1867 the line was bought by Mr. T. H. 
Ismay of Liverpool, and a couple of years later, he, with his friend 
Mr. Imrie, decided to make an enormous change in the character 
of the line. ‘They decided to abandon sails for steam, and to 
make a bold bid for a share in the already famous traffic between 
Liverpool and New York. ‘They broke through other conventions 
of the time: they chose to set aside all the firms which, up till 
then, had built for this particular trade : they went, instead, to a 
young firm, in Ireland (of all places in the world to choose in the 
year 1869), and they demanded a practically new type of boat. 
They got it. Of course, as we have seen, the first “ Oceanic,” 
launched 1871, was really a development from the first boats that 
Harland had built; but she was a very big development. She 
was very much larger, 420 ft. between perpendiculars, and 
even slimmer in proportion, having a beam of only 40 ft. 9 in. 
She was much the most beautiful steamer that had ever been 
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built up till then, and, even now, there are some, loyal to the old 
days, who would say she was the most beautiful steamer that ever 
was built. But, apart from this, she had an entirely new arrange- 
ment of her passenger accommodation, the saloon and cabins being 
placed amidships. It is becoming hard for us to realise the 
strength of the convention which, for generations, held the place 
of honour on board ship to be right aft : I suppose it dates to the 
days of the towering citadels from which Drake and Columbus 
conned their ships : it is even strong enough to have survived here 
and there to this day. But, whatever its origin, the first 
“Oceanic” broke the tradition, for Harland put her first class quar- 
ters in the quietest part of the ship, instead of right over the screw. 

To complete the list of broken precedents which were the 
first outcome of this alliance between two great firms, the builders 
entered no tender, and the owners neither submitted nor asked 
for any specification. It is simply a fact, that from 1870 to the 
present day, these two firms have had such a degree of mutual 
confidence in each other, as to omit all the usual and often very 
expensive conventions. The builders had to build the best boat 
they knew how, as near to the ideal of their clients as they could 
make her, and the owners have been willing to pay what the 
builders stated to be the cost, plus reasonable profit to cover 
interest and capital charges. As we have seen, the Bibby Line 
connection is about 11 years older, but on the other hand the 
White Star connection with Messrs. Harland & Wolff is 
enormously larger, as well as more famous. ‘There is really 
nothing to compare it with. Since 1874, 45 years ago, one of 
the very few absolutely first-class companies has built its entire 
fleet in one yard, bar one boat only, the “ Republic,” bought at 
a sudden emergency. 

But again I find myself getting somewhat ahead of my dates. 
The first ““ Oceanic” was followed by five other boats, praepneally 
sister ships, during the next couple of years. 

In 1874, without any change in the name of the firm, -the 
two pupils whom I have already named were taken into partner- 
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ship. From that time, until Sir Edward Harland’s death in 1895 
-(21 years later), these four men worked together in a very remark- 
-able ideal partnership. All were practical men, trained in their 

profession, known to each other and working together almost from 

boyhood, each man of them able to do the other’s work (and often 

did it): yet each of them with a strong individuality of his own. 

Perhaps it is impertinent of me to make any distinction, where all 

were so equally balanced: but, of the four, Sir Edward Harland 

was perhaps the inventive genius, the man whose ideas were 
sometimes impracticable (the “Britannic’s” patent propellor had 
to be cut out of her after one voyage); or, on the other hand, 
sometimes only ahead of his time (26 years ago, as a schoolboy, 
I heard him speaking of the 1,000 foot boat which has not yet 
been built, but which assuredly will be built within the next few 
years). Mr. Wolff was the financier : my father was the practical 
naval architect, ready to take any step as soon as he could make 
sure of it, but no sooner: and Mr. Pirrie (Lord Pirrie as he now 
is) was the business man, the captain of industry upon the largest 
possible scale. Butonce more I would note that all four of them, 

Harland, Wolff, Wilson, and Pirrie, could do, and did do, each 

other’s work when it was needful todo so. The years have made 

changes : for 11 years past Lord Pirrie, junior partner in 1874, 

has been sole survivor, so far as active work is concerned, of the 

original group who joined in partnership 41 years ago: but Lord 
-Pirrie has so reorganised the management, and extended the scope 
of the business, that it is probably not only larger, but also 
sounder as a business concern, than even Sir Edward Harland 
himself could have anticipated when he died. In addition to the 
works at Belfast, the firm owns a yard on the Clyde, and two 
extensive repair yards, one at Liverpool and one at Southampton. 

Shipbuilding in Belfast is not limited to a solitary firm. 

Second only to Harland & Wolff is Messrs. Workman & Clark, 
an offshoot of the former, inasmuch as both principals were, like 

Wilson and Pirrie, pupils of Harland himself. In 1879 Mr. 

Workman and Mr. Clark set up in business for themselves, and, 
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since then, they have placed many notable vessels in the water. 
Twice they have headed the world’s list of tonnage output, for 
the years 1902 and 1909. The number of men they employ 
often approaches 10,000. 

T need hardly say that the names I have mentioned are those 
only of the leaders : there are many others not so well known to 
the world outside, but famous in the locai annals of the industry : 
men whose honour, hard work, and integrity, whose brains and 
whose readiness of resource in emergency, have played a part in 
the history of Belfast shipbuilding which, if it is second to that of 
the chiefs, was yet the means whereby the famous names became 
known to the world at all, 

A large number of slides was shown, only a few of which 
can be illustrated. A brief description of the more interesting 
and important 1s given below. 

Fig I. View taken in greenhouse on Queen’s Island. This is 
the only picture of the pleasure grounds which is known to exist, 
and emphasises the great change in the “Island ” 
very remote date. 

The Hamilton Dock was in use from the early years of the 
the Island: its pumping station is the only building of that 
period which remains in existence. 

Figure II, shows the works in 1909, covering about 120 
acres. The scale is of course too small to show details, but the 
following different departments may be mentioned as illustrating 
the variety of work carried on. ‘Time offices, main offices, general 
stores, electric generating station, pneumatic and hydraulic power 
plant, mould loft, beam shop, platers’ sheds, smiths’ shops, 
plumbers’ shops, joiners’ and carpenters’ shops, cabinet makers, 
pattern makers, upholsterers, french polishers, mast shed, 
riggers, boat builders, sail loft, electric galvanizing works. 
Then in the Engine works we have again, pattern makers, 
iron foundry, brass foundry, smith works, fitting and erecting 
shops, &c. At the Alexandra Dock we should find the oil tank, 
stabling, timber stores, saw mill, cement stores and so forth, 
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Before starting the actual building of a ship the ground 
must be prepared, and one of the slides showed the slip way in 
preparation for building the Olympic. The piling is filled in 
with concrete and the whole sheeted over with heavy boiler 
plate. Above the slipway is the great travelling gantry, these 
cranes costing about £120,000. 

The keel is laid upon the top of the keel blocks placed to 
receive it. In a modern steamer this keel is merely a flat iron 
bar, whose only use is to take the keel blocks when the ship is 
dry docked. Upon this keel is erected the keel plate, which 
forms a sort of spinal column for the future vessel. The lower 
part, or tank, of the ship is then proceeded with, and after its 
completion the stern post is fitted and the rib framing begun. 
The steel castings for the stern frame are not made in Belfast ; 
rudder, stern post, and propeller brackets together weigh about 
120 tons. 

Materials are brought to the building slip by a narrow 
gauge tramway, of which there is a length of about fifty miles in 
the works. 

When the framing aproaches completion the deck beams are 
begun. In Fig. III. can be seen the framing, beams, and stanchions 
of the “ Oceanic.” The whole ship is of course one immense iron 
girder, and its strength depends largely on the design and con- 
struction of the sub-girders as developed by the builders. The 
great hollow stanchions are cylindrical, built hike masts from 
steel plates, and placed amidships in three rows, narrowing to 
two, and then right aft and forward to one row only. 

When the framing is completed the plating is begun, and the 
hydraulic rivetters are concentrated upon those portions upon 
which there are special stresses, principally along the bilges 
and sheer strakes. The plates are commonly doubled at these 
parts, the thickness of the steel skin thus being about 24 inches 
and the diameter of the rivets 1% inch. It is easily understood 
therefore why machine rivetting is necessary to close such heavy 
work properly and economically. 
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In certain cases the plating is punched in the shed, and 
holes which are to be matched are marked upon wooden templates 
after the companion plate is in position. For some holes it is 
impossible to work in this way, and the portable electric drill is 
used under such circumstances. Heavy shores are fixed by the 
shipwrights to keep everything in its place until plating and rivetting 
has proceeded far enough to hold beams and frames immoveable, 
The deck of this ship is about one-sixth of a mile long. The 
plates used for the sheerstrake, the upper part of the skin of the 
ship, run up to about 36 ft. long, 6 ft. 6 in. broad, by 14 in. thick, 
and weigh over 4 tons. Including great and small, there are 
about 3,000,000 rivets in a ship of these dimensions, weighing 
about 1,200 tons. 

In many cases holes have to be cut in the plates after they 
have been rivetted in their places. Much of this work is now 
done by the oxyacetylene jet, which melts its way through the 
steel plating as a hot knife goes through butter. 

Through all the decks pass the necessary hatchways. Figure 
IV shews the men working at the coamings of a batchway. 
Among the men employed on the “Island” hobbies of different 
kinds are very commmon. Some of the men take to breeding 
terriers or poultry, whippet racing, politics, literature, botany, 
geology and zoology, Xe. 

Among the men shown in this photograph, for example, is 
one, Robert Bell, who is an expert geologist and mineralogist and 
has been twice thanked by the Geological Survey for his services. 
He has discovered several species of fossil mollusca, which have 
been called after him, and some very rare minerals. 

When the ship upon the stocks nears completion, the launch 
Ways are prepared. ‘These consist simply of a line of heavy 
timber, usually oak or greenheart, resting on the ground or on 
hardwood blocks, and sloping down to the water with a declivity 
of about half an inch to a foot. On these rest the sliding ways, 
consisting of another row of similar heavy timbers. While the 
ways are being got ready these two lines are held asunder an inch 
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or so. by wooden distance-pieces. Shortly before the launch is 
due, melted tallow and soft soap are run into the space between 
the ways, the distance-pieces are removed and the wedges driven 
home. 

As soon as the ways have been greased, men begin to remove 
the forest of supporting shores, thus letting the ship gradually down 
upon the launchway with her whole weight. Something is now 
necessary to hold the vessel from sliding down until the proper 
moment, something to lock the sliding way to the standing way 
so that no movement can begin until the locking device is 
released. It consists essentially of a pivotted lever, the lower 
end of which bears upon the head of the ram of an hydraulie 
cylinder, while the upper end or projection of the heavy lever 
stands above the level of the greased standing way and engages 
in a steel socket fitted in the under side of the sliding way. 
About five minutes before the time fixed for the launch, the last 
supporting timbers are cut away and the hull is held entirely by 
this trigger. As soon as the signal is given, the man in charge 
opens a valve not much more imposing than a kitchen tap, releasing 
the ram. The ship is then free to slide down, forcing the 
trigger round upon its axis as the ram is driven back, and the 
upper projection of the lever sinks down into a groove in the body 
of the standing way. So the huge hull is loosed for a first 
voyage, in which it is driven solely by the force of gravity. 
On the first occasion on which this trigger was used, a moderate 
sized vessel was chosen. It was estimated that, if the appliance 
was to be powerful enough to hold the “ Oceanic,” it ought to be 
capable of doing much more with a lighter boat. When all was 
ready for launching, the pumps were turned on, and the pressure 
in the cylinder was increased rapidly for a few seconds before 
the order for release was given. In the interval the anticipated 
effect took place; the boat.was shifted bodily uphill about 
an inch. 

It will be readily understood that at bow and stern, more 
especially under the bow, the tapering wedge-shape of the hull 
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requires more elaborate preparation for the launch than under the 
flat bottom. It is. of course, at the fore end of the sliding ways 
that the greatest stresses are concentrated when a ship is being 
launched, because when she has slid nearly off the ways, her stern 
begins to be water-borne, and rises up, while the bow cradle is still 
moving down the greased surface, so that a pressure of many thou- 
sands of tons has to be carried there for afew seconds. If the cradle 
gave way under the strain, the ship would crash down on the 
ground, and stick fast with her bows ashore. In the case of the 
“Olympic,” with the very fine lines of her bow, and the great 
weight of the ship, very elaborate precautions had to be taken. 
Steel brackets were rivetted to the ship’s side to receive the heavy 
timbering of the cradle. 

For such a heavy ship an additional apparatus is provided, 
lest the mere deadweight of the hull should be insufficient to 
start her down the ways. A set of hydraulie rams is fitted in 
such a way as to give her a short but very powerful push off. 

Several methods are used to bring a boat wp, when once she 
gets afloat. Heavy piles of chain, usually four, two on each side, 
lie upon the ground looped round with anchor chains attached to 
the ship, so that, as soon as she is afloat, or just’ before she floats, 
(but while she is still moving fairly fast), the chains begin to haul 
a pair of these heavy weights along the ground. The second pair of 
chains comes into action a moment later, and, when some of the way 
has been taken off, the strain comes upon a length of anchor 
chain looped and tied by lengths of heavy hemp cable. These 
cables have to be broken (to the onlooker seeming to snap like 
pack-thread) before the final drag comes upon two big anchors 
buried in the ground and heavily weighted. This brings the 
boat to a dead stop. When there happens to be plenty of room, 
the anchors may be dropped when the boat is afloat, and loops 
of chain tied by hemp cables are arranged on her forecastle to be 
broken as in the previous example, so as to bring the boat 
gradually toa stop. In the case of the “Olympic,” whose launch is 
shown on Fig. V., another method was used for bringing up the 
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ship. Anchors and piles of chain had been sunk in the mud of the 
river bed beforehand, and steel hawsers were attached to the 
vessel’s side, so that it appeared to the spectator as if the great 
ship had been stopped by some sort of invisible magic. 

Tugs now take charge of the hull and bring her round to the 
fitting-out wharf, where she is invaded by a swarm of men 
who have to perform the seemingly impossible task of completing 
the ship in six or eight months, during which time the great hull 
will have been converted into a luxurious sea palace. Of course, 
while the hull was building, the cabin fittings, the engines and 
boilers, and all the thousand and one things necessary, were also 
in various stages of construction. The ideal to which the system 
is approaching very close, is to have everything made before the 
launch that can be so made, and all these fittings stored, as they 
are made, in a special place devoted to that particular ship. Two 
advantages will probably be found to accrue when this system is 
fully matured : a shorter time between the date of the launch 
and the day of delivery, and a lessened fluctuation in the rate of 
employment in certain trades. Sometimes several thousand men 
are employed in finishing off a large boat, and it will be a distinct 
gain if they can be taken on at once on work for another boat, 
even though she be not nearly ready for launching. 

Meantime the engine-works have also been busy. For heavy 
and continuous work the main boilers are usually of the well 
tried Scotch type, which, for the merchant service, have not yet 
been equalled. An “ Olympic” or “ Britannic” may have more 
than thirty of such boilers, each weighing anything up to 126 
tons, empty. The fitting and erecting shops have been working 
night and day upon the main engines as well as » upon 
the multitudes of accessories. Figure VI shows half of the casing 
of the low pressure turbine of the “ Britannic,” the “ stator ” 
as it is called, as distinguished from the “rotor,” or portion which 
rotates and thus communicates motion to the shaft and propellor. 
In the figure can be seen the grooves into which fit the hundreds 
of thousands of small curved blades by which the turbine is driven, 
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Nothing has caused so great a revolution in modern steam 
engine practice as the invention of the steam turbine. In itself 
it is, in its essence, a very old idea, seen in the toy whose 
invention is attributed to Hero of Alexandria, and (in prin- 
ciple) found in every windmill, or child’s whirling paper wheel. 
Turbines, then, there have been, and turbines of other patterns 
there will be in the future, but the man who made the revolution 
a reality was an Irishman, the Hon. Charles Parsons, of Birr. 
Nobody had heard of Charles Parsons, outside his own circle, 
until the Naval Review held at Spithead for the Queen’s 
Diamond Jubilee in 1897. The lane between the warships 
had been cleared for the Royal Yacht, and no unauthorised 
craft was free to move within the cleared area. Suddenly an 
odd lean little boat leaped into view. A couple of torpedo 
boats, the fastest in the Navy, started to drive off the intruder. 
The “ Turbinia” just kept gently speeding up as they piled on 
fuel, and finally left them standing, racing up the open lines at 
40 miles per hour, faster by a good ten miles than any man 
then thought possible. The episode itself did not concern Bel- 
fast, but it has changed a good deal of Belfast engineering. 
Messrs. Workman & Clark were the first builders to apply 
the turbine to a liner of the first class, the ‘‘ Victorian,” 
while Harland & Wolff were the first to adopt, on a large scale, 
the combination of reciprocating engine and turbine. 

Turbines driven by high pressure steam run too fast for 
ordinary marine work, and are not easily adapted to it. More- 
over, they cannot be reversed, a separate special turbine having 
to be used for this purpose. But a low pressure turbine can 
take steam from the exhaust of an ordinary marine engine at an 
absolute pressure of 9 or 10 lbs. per sq. in., (about 5 or 6 
Ibs. below atmospheric pressure), and can go on developing 
power from it right down to within half a pound _ per 
square inch, about the commercially possible vacuum of a first 
rate condenser. What Harland & Wolff now do is to fit their 
ordinary well-tested marine engine of the conventional type, 
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reversible, and revolving at moderate speed. With twin engines 
of this class they drive the wing screws, and when the steam has 
done all it can under these conditions,—when, in an ordinary 
steamer, it 1s ready to pass to the condenser,—it enters a third 
engine, the low pressure turbine, and there drives the rotor 
before escaping to the condenser. 

The “ Laurentic” was the first large boat built with this com- 
bination of reciprocating engines and low pressure turbine. This 
boat was used as an experimental model, so far as her engines 
were concerned, preparatory to deciding on the machinery for the 
“Olympic.” She had asister ship, identically the same except for 
her engine arrangements. The results were so enormously in 
favour of the “ Lawrentic” that the combination has become, for 
the present, a standard pattern, so to call it, which the firm uses 
in its larger boats. In the case of the “Olympic” this method 
of using the exhaust steam supplies a third propeller with no 
less than 16,000 H.P., most of which would have been wasted 
if the low pressure turbine were not known. 

It will be noticed that the entire work of the turbine of a 
boat thus fitted is done below atmospheric pressure, Parson’s 
invention enabling the modern naval architect to recover thousands 
of horse power out of mere emptiness. The high pressure 
turbine is a very wonderful invention, but the low pressure 
one seems even more astonishing in its capabilities of mechanical 
economy. 

The whole engine is built up in the works exactly as it will 
be on board ship, until it is practically ready for steam to be 
turned on. It is then slowly driven round by a small motor to 
make certain that everything is properly in its place and free to 
-move, and then the whole structure is dismantled and sent down, 
beginning with the bed plates, to the big crane to be lifted on 
board. 

Figure VII shows a funnel being lifted on board the liner. 
This crane is capable of lifting a weight of 150 tons to a height 
of 150 feet and toa distance of 57 feet from the edge of the 
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pontoon carrying the crane, which for greater convenience is 
a floating one. For a smaller weight the radius of action can be 
greatly increased, and the crane is often, as in the figure, moored 
outside the liner and loads lifted from the wharf on the other 
side of the ship. 

The funnels of the “ Olympic” may well be used to illustrate 
the great scale of the ship. Two full sized tramears side by side 
could be driven through this smoke stack. 

The control of such a powerful crane is a matter of vital 
importance, for loads, up to 100 tons, and more, have to 
be placed within a few inches of some special spot, far down at 
the bottom of the vessel, and, necessarily, far out otf sight of the 
craneman. 

A short sketch having been given of the growth of the 
ship, some details of shop methods were added. 

When the owners have decided upon the general scheme of 
a new boat, the design, with certain governing dimensions and 
particulars, is sent into the drawing office. ‘The first thing to be 
done is to make a wooden half model of the hull, to the scale of 
one quarter inch to one foot. For one of the big boats, this 
model is itself a substantial piece of timber about 18 feet long 
The model maker, working from the general design and type of 
the boat, checked by long experience of previous vessels, and also 
by occasional calculations, gradually fines down his model, until 
he arrives at the exact point when the hull is at the same time 
of the right shape and of the right weight. Needless to say, this is a 
highly skilled operation. There are not many men competent 
to make a model of this kind. When complete, the numerous 
curving forms of the ship, the “lines” as they are technically 
ealled, are transferred to paper, and then the measurements at 
hundreds of points are read off, as accurately as it can be ona 
small scale. Deck plans, frame plans, and a host of other neces- 
sary drawings, are subsequently prepared from this fundamental 
drawing of the ship’s lines. 
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The dimensions of the ship as determined by the draughts- 
man, are then sent down to the mould loft, where they are drawn 
in chalk upon the floor, full size for cross section and quarter 
scale for length. At this point the lines are most carefully faired 
up and checked, and any little modifications shown necessary by 
the enlarged scale are noted upon the dimension sheet which 
records the actual shape of the hull. Full size cross sections 
of the ship are drawn upon a portable flooring laid down in 
the loft for the purpose, and, when the checking process is com- 
pleted, the lines are cut into the floor, which is then bodily lifted 
and transferred to the plater’s shed, where the heavy steel 
channel and angle bars are heated and bent until each of them is 
the exact size as marked by the groove upon the boards. When 
a second boat may be wanted to the same model, these “ scrieve 
boards,” as they are called, are carefully stored until again 
required. 

In the beam shop the deck beams, sometimes up to a 
hundred feet long, are bent, punched, and sheared to their 
accurate dimensions. Each large machine is electrically driven 
by an independent motor. There are at present about 2,500 
electric motors in the yard, totalling about 15,000 E.H.P., 
but the normal average output of the generating station is about 
5,000 E.H.P. The tendency is to carry out this scheme more 
and more completely, and it is probable that there will be no 
belt-driven machines in the yard a few years hence. Both 
three-phase and continuous current are available in the works. 
Whenever power is required it is available in three forms, 
electric, pneumatic, and hydraulic. Thus in the smith’s shop 
steam hammers are no longer used, they are now pneumatic. 
The heavy forgings, main shafts, and the like are not made in 
Belfast, but all the smaller work is done there. 

While the frames are being bent and the beams shaped, the 
draughtsmen are busy at work upon the design of the internal 
fittings, and these are soon put into hands, Enormous quantities 
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of mahogany, pitch pine, teak, and other woods are always to be 
found piled up, seasoning, or going through the saw mills, and 
being transferred to carpenters’ and joiners’ shops. Great logs 
come in at one end of the sawmill, and pass out at the other as 
finished deck planks. Logs are also cut here for the joiners, 
cabinetmakers and all other trades using wood. There is a 
studio for the artists and decorators. Much of this work is sub- 
contracted to specialists, but a large and increasing amount is 
done in the studio and by the firm. 

The fittings and sundry machinery required in modern ships 
vary very greatly. The electric engine room for the “Olympic” has 
four engines of a total of 2,320 H.P. for the electric service of 
the ship, and there are 200 miles of electric cable on board. 
While these engines and their accessories are not made by 
Harland & Wolff, yet they provide work for a large number of 
electricians, completing the fitting out. Ona ship of this class there 
ae about 10,000 lights, 16 electric cranes and winches, passenger 
lifts, lifts for mails and to stores and pantries ; special motors 
for turning and handling the main engines in port, for driving the 
fans and ventilating apparatus, and the machine tools in the ship’s 
workshop, for the Marconi installation and for a hundred and 
one other devices for convenience and swing of labour. 

Such ships as the “ Medic,” one of a set of sister ships capable, 
each of them, of carrying 90.000 carcasses of mutton, require, of 
course, the special fitting of refrigerating apparatus. Ships for 
tropical seas differ entirely in fitting from those for the Atlantic 
service. In the decoration of the saloons and staterooms of such 
ships there appears to be an increasing scope for applied arts and 
crafts. Until lately, decorative art on board ship tended to be 
rather “commercial art,” but the openings for really artistic 
work have rapidly grown, and here is a field wide open for Ivish 
students of our Schools of Art. Possibly the right man could 
make a mark by designing a few cabins in Celtic ornament, which 
does not seem to have yet been used on board ship. As an 
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example of the class of decoration a private sitting room on 
the “Andes” was shown. This room was carried out most 
consistently in one period. In fact, any artist wishing to design 
an Irish saloon must adopt a similar method. He must design 
electric fittings, furniture, upholstery, wood carving, pictures, 
ornaments upon walls and deck overhead, ceiling, even the 
very carpet must be in keeping. 

Enough has been said to show the immensity of labour re- 
quired upon the ship in addition to the actual work done upon 
the stocks. Before following one of these boats to sea on her 
first trip some notice may be taken of the more famous ships de- 
livered from the yard. 

One talks sometimes rather loosely about “ epoch-making” 
ships. Very few boats indeed are entitled to the name. Bell’s 
“ Comet ” of 4 H.P. in 1812 was the only steamer that ever marked 
an epoch in any real sense, but there are other ships that marked 
what may fairly be called epochs in the history of steam driven 
ships. One was the City of Dublin Steam Packet Co.’s little 
* Sirius,” the first vessel to cross the Atlantic under her own steam. 
Somebody ought to rescue the shaft of this little boat, which 
is said to be still doing duty in a mill near Ballycotton Bay. 
Another epoch-maker was the first Cunard boat, the first boat 
of the first regular Atlantic service and the first of a fleet which 
still retains the place it won two generations ago. In the “fifties ” 
Brunel made an epoch with his amazing “ Gieat Eastern,” 
the giant failure which so nearly succeeded, and which at any 
rate laid the first successful Atlantic cable. For forty years she 
set a standard of size, and each successive increase in tonnage was 
called the biggest “since the “Great Eastern.”” With the 
second “Oceanic,” however, the “‘ Great Eastern” was definitely 
surpassed, and from the “ Oceanic” of 1899 the “ Great Hastern” 
epoch may be said to have closed. The first “ Oceanic” also 
certainly marked an epoch in her day, as did the Inman sister 
ships, “City of Paris” and “ City of New York” (now the 
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American liners “ Philadelphia” and “ New York”), the first 
twin-screw Atlantic Mail boats. 

So also the “ Kaiser Wilhelin der Grosse” in 1897 marked 
the opening of first-rate foreign opposition, for Germany held the 
“blue ribbon” of the Atlantic for seven years. By a coincidence 
the same craft marks a far more important epoch, for the “Kaiser 
Wilhelm der Grosse” was the first vessel to instal wire- 
less telegraphy. The Belfast built “ Vietorian” marked an 
epoch when Messrs. Workman & Clark sent out from their 
yard the first turbine driven Atlantic liner, though strictly 
speaking the ‘Turbinia” herself marked the true opening of this 
epoch of the turbine. 

The two Cunard fliers the “ Wawretania” and “ Lusitania” 
mark an epoch in another way, for when American capital had 
nearly created a “merger” of the whole transatlantic service, 
the British Government, driven by public opinion, came to the 
rescue with assistance of various kinds (including cheap money) ; 
hence those superb twins. Of all the boats which really did 
make notable epochs in their way, as distinct from merely 
exceeding a previous boat by a few tons or a few horse power, 
we can claim about a quarter for the Lagan. 

The progress in size may be realized by noting certain 
steps on the way, steps which showed advance in other ways 
than mere size. As we have already seen the first Bibby 
boats, built in 1860, were 270 feet long: in 1871 was launched 
the first “Oceanic,” 420 feet between the perpendiculars; 
and in 1874 the old “Britannic” ot 5,004 tons, the first 
vessel to reduce the Atlantic passage below 74 days. The 
“Teutonic,” launched in 1889, was one of the most famous Belfast 
boats. She was the first liner to be built under a scheme 
suggested by Mr. Ismay, whereby the Admiralty would have a 
call upon certain boats to act as armed transports, or unarmoured 
cruisers. She carried 6 4.7 in. quick firing guns, and created 
somewhat of an international sensation when she made her first 
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appearance in public at the Naval Review at Spithead in 1889. 
The present Kaiser came to inspect her, and it is said that he 
spent so much time investigating the “ Teutonic” that the whole 
of his plans for the rest of the day were upset and five British 
battleships remained unvisited. 

Then came the “ Olympic,” after many boats had been built 
gradually growing in tonnage. In this case the rapid growth 
in size of first-class boats was well indicated. When the 
Belfast Harbour Board decided to build a new dock, which 
was begun in 1903, they made enquiry as to the probable require- 
ments of builders in the future. The dimensions decided upon 
were 886 feet long by 100 feet wide. There were some delays in 
the construction, so that it happened that the “Olympic” was the 
first vessel that entered the new dock. She measured 882 feet 
9 inches over all, so that the very first vessel to use the dock 
filled it so tightly that there was scarcely room to work upon her. 

Records were again broken when the second “ Britannic” 
left the stocks. The growth in dimensions may be realized 
when it is remembered that “Britannic IT” was ten times 
the tonnage of her earlier namesake, and that the latter was a 
giant ship at the date of her launch. 

Some extraordinary repair work has been done upon the 
“Tsland,” which deserves mention. Thus the South African 
mail boat “Scot” was cut in two and lengthened. The saloon 
was too far forward and the hull was too short. She was there- 
fore cut in two amidships ; the deck houses were left attached 
to the after portion, while the forward end of the hull was hauled 
out from under the saloons. In some ways this was the prettiest 
bit of lengthening which has ever been done, especially as the 
boat was rather famous for her good looks and many people 
thought the lengthening would spoil her. In point of fact, it 
actually added to her appearance, and no one could tell by looking 
at her that she had ever been different. 

Another nice job was the “Suevic” she ran aground at the 
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Manacles and it proved to be impossible to get her off, her bows 
immoyvably jammed among the rocks. The salvage firm therefore 
cut away the uninjured part of the hull, about four hundred feet 
of it, and the after two-thirds of the boat travelled cautiously 
to Southampton, helped by her own engines, which were, 
of course, intact. Meanwhile a new bow had been ordered and 
built at Belfast. The firm hunted up the record of the ship’s 
lines, copied them exactly, and built a bow end, which, having 
been duly launched, rigged out completely with its mast, captain’s 
bridge, chart house, life boats, even to the awning poles, was 
towed off to Southampton. In a few weeks the “ Suevic” was 
at sea again, looking exactly as she did before. 

I need not tell you that the calculations necessary for launch- 
ing a structure of this kind were somewhat off the beaten track ; 
a mistake would have been a costly affair ! 

It is now time to follow one of the boats out to sea. At 
length, having taken on her coals, water, and stores, to the last 
spare bolt in the engine room, or the last finger bowl in the 
pantry, the ship is taken down the lough by her own crew, 
assisted by a squad of men from the yard who, on deck, are tidying 
up, giving the last touches of paint and so forth, while their com- 
rades below are putting the engines through their trial. The trial 
trip, as it is understood in other ceutres of the industry, is a rarity 
in Belfast. |The builders here have held that a full-power trial 
of a brand-new ship was rather a useless and expensive amuse- 
ment ; that the best and only real trial is the boat’s performance 
at sea in the course of her duty; also that it is unfair to the 
staff, to boilers, and to engines, to run the whole outfit at its 
maximum a few hours after steam had been got up for the 
the first time. Still, without attempting to force the last ounce 
out of everything, the engines are run up to a fair speed, their 
power calculated, and everything looked over to see that the 
boat is properly finished in every detail. Her compasses are 
adjusted by specialists, nearly always employees of that wonder- 
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ful Glasgow firm started by the inventions of Lord Kelvin, 
himself a Belfastman by birth and early education ; and then— 
well, it must be confessed that very commonly the final ceremony 
is closely connected with a whiskey-and-soda and a cigar ! 

Let us, as we see her now, leaving the Lough, floating high 
in the water since she has no cargo on board, estimate 
in a rough fashion what this great industry means to Belfast 
and to Ireland. <A boat like this takes about two and a 
half years to build. She costs her owners about £1,500,000, of 
which sum a very large proportion goes to pay the wages of 
Belfast artizans. Nor is the smaller class of vessel negligible. 
The average annual output of the two Belfast yards may exceed 
160,000 tons, made up of boats of very various sizes. Taking the 
two firms together the wages sheets must run up to about £35,000 
per week, or not much less than £2,000,000 a year, In very round 
figures we see that the Belfast working man gets somewhere 
about £10 in wages for every ton gross built in the yards. 
The rest of the cost is of course the price of raw materials, wood, 
steel, &e., and of fittings and machinery not made locally, as well 
as builders’ standing charges and profits,— and the amount of 
these items again, of course, varies continually. 

In the various branches of the industry, employment is 
given, often very highly skilled and highly paid, to members 
of something like 150 different trades; and, since the great 
majority of the employees are the family breadwinners, it is 
probable that about one-fourth of the population of Belfast lives 
directly upon the work of the yards. Indirectly, a large 
proportion of the other inhabitants of the city and district 
lives by supplying the wants of those who actually earn money 
in the yards. Taking Ireland only, if by some catastrophe the 
shipbuilding industry were to cease, it would mean the ruin or 
emigration of probably not less than 250,000 souls. 

Let us watch a well-known scene in Belfast. When the 
horn blows to quit work the roads, leading away from the various 
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shipyard gates, blacken with a crowd of men which may number 
up to 25,000. Think of the many problems which arise when 
one sees that host of strong men,—problems social, educational, 
industrial, political_—there is no end to them. But when all 
is said and done, here, if anywhere in the world, are men doing 
men’s work; and those who have worked with them, if they 
have seen some of the evils and weak places in our modern social 
organism, have also seen men trained and organised so that they 
work economic and industrial miracles. There is no fear for 
the future of any country which can still breed the “ Islandmen.” 


L4th December 1915. 


SIBERIA. 


By Miss HAVILAND. | 


rIth January, 1916. 
a 


Professor J. A. Linpsay, in the chair. 


SOME NOTES ON THE INVESTIGATION OF 
DWELLING PLACES OF PREHISTORIC 
MAN IN N.E. IRELAND. 


By. ©. Lawtor, MORIA: 


SOUTERRAINS AND RATHS. 


( Abstract.) 


Before giving in actual detail the results of my investigations 
on the sites of dwelling places of prehistoric man in the N.E. 
Ireland, I should like to make a few introductory remarks of a 
general nature. I originally intended to confine my investigations 
to souterrains, which have always appeared to me to be objects of 
mystery and wonder. That they have similarly appealed to others 
is evident by the number of plans and measurements that have 
appeared in various Archeological Journals. These plans, mea- 
surements and descriptions of souterrains are all very similar, 
with the exception of variations in detail. ‘True, some writers in 
giving descriptions of souterrains have expanded into conjectures 
of various sorts as to their original use. Some considered they 
were store-houses for grain, others hiding-places in time of danger, 
and others even sepulchres. 

As to the dates of the orgin of familiar prehistoric antiquities, 
I don’t know that I have ever met with any writer having pub- 
lished any well-reasoned out theory, supported by facts, on the age 
of souterrains. One often hears more or less learned archzolo- 
gists talking glibly of the stone age, bronze age and the iron age, 
etc., but these are at best but vague, nebulous and overlapping 
divisions of time. Therefore, one cannot be too cautious in 
accepting statements made by various writers unless their state- 
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ments are supported by the clear evidence of facts. My recent 
investigations have been carried out in an endeavour to procure 
evidence of this sort. 

In the days of my boyhood my holidays or half-holidays were 
often spent in expeditions to souterrains. No pleasure could have 
been greater than when my venerated friend the late Canon Grainger 
asked me to accompany him on some of his expeditions, as he often 
did, in pursuit of research on this or kindred subjects. My friend 
Mr. Knowles and I are now the only two left of a little party 
organized by Dr. Grainger to investigate the splendid souterrain 
lying seven feet below the old churchyard of Kirkconriola, Bally- 
mena, about the year 1882. Dr. Grainger, Dr. Buick, Mr. 
Knowles, Mr. George Raphael—all keen students of archzeology 
—and I, then a young schoolboy invited by that kind and lovable 
man, Dr. Grainger, made up the party. ‘The cave had been opened 
by mere chance on the digging of a specially deep grave, and as 
the funeral was to be next morning we had only time to examine 
it hurriedly, as the covering stone had to be replaced before the 
funeral. It consisted of three long and wide horizontal chambers 
64 feet high. At the end of the third another passage proceeding 
further was stopped up. It seemed to lead under the old church, 
which is of uncertain foundation, probably the 7th century. 

As mentioned in the beginning of my remarks I intended to 
confine investigations merely to souterrains. This I found to be 
impracticable, as many souterrains are situated in raths: I 
therefore found it necessary to join souterrains and raths together 
as one subject of investigation. The reason for this I think will 
become apparent as the account of my investigations proceeds. 

The first souterrain which I was able to get satisfactorily to 
work upon was that at the base of Knock Dhu Mountain, the 
terminating ridge of the well-known Sallagh Braes, which form 
a semtcircular wall on the west side of the district of Cairn- 
castle, near Larne. Willing consent and assistance were given me 
by the owner, Mr. Stewart, and his son. 

In the great majority of souterrains, the original flours have, 
through the progress of centuries, got silted up by the soil oozing 
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through the roof or sides, by the action of rabbits or other causes. 
It occurred to me that by clearing away the silted covering of the 
original floor level, remains might be found that would add con- 
siderably to our knowledge. Anyone familiar with souterrains 
will realize the difficulty of carrying away the silted soil through 
the small passages that connect the chambers. 

The accompanying plan and section of Knock Dhu souter- 
rain, kindly prepared by Messrs. Fennel & Clarke, will assist in 
ray description. There are seven chambers all connected, while 
50 feet N.E. of the present entrance may be seen remains of an- 
other chamber of a souterrain. I think a separate one, but pos- 
sibly originally part of this one. It is now impossible to say, as 
quarrying for road metal had formerly removed a great part of the 
intervening surface, consisting chiefly cf broken stones, the accu- 
mulation of centuries, fallen from the cliffs above. 

When we commenced work, the entrance and much of the 
first chamber were almost blocked up with loose stones, of which we 
removed many tons. The difficulty of this work may be realised 
when I say that at first we had only a space of from 18” to 24” 
high to work in, and the difficulty of carrying heavy stones along 
in so confined a space may be easily imagined. Under the space 
occupied by the stones and a little clay we immediately came upon 
a layer of from 6” to 12’ deep, composed chiefly of burned wood 
and bones mixed with the stiff glutinous blue clay prevalent in 
the district. ‘This had been tramped into a solid brick-like sub- 
stance by the feet of the many visitors who for generations had 
been visiting the souterrain. Patient toil, however, enabled us to 
work into this layer of charcoal, bone and clay, and we found that 
it contained a great quantity of broken pottery and fragments of 
ircn, the latter for the most part so affected by corrosion that when 
exposed to the air they crumbled to pieces. There were also 
found lumps of iron ore; the only piece of manufactured iron 
recognizable was a fine javelin head. Corrosion had greatly in- 
jured it, but it still remains a good specimen, although the blade 
broke off from the socket in removing it from the extremely stiff 
clayey matter in which it lay. 
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This layer of charcoal, burned bones and iron fragments, 
mixed with pottery, suggested at the time no solution of the reason 
for its being present. It extended over the whole of the upper end of 
the floor of the chamber marked “A.” I may mention that I was 
only able to work at Knock Dhu at irregular intervals. Shortly after 
we had got well into the work, some local investigators, hearing 
that somebody from Belfast had come down looking for “‘a pot of 
gold in the cove,” had dug out a lot of the charcoal layer looking 
for nothing but treasure. Thus I feara great deal of the pottery 
fragments, and possibly other remains, were lost beyond recovery. 
I preserved all that I could find, even going through the excavated 
soil thrown out by ourselves and the local investigators. The soil, 
however, was so stiff and glutinous that a thorough investigation was 
irnpossible ; when exposed to the sun, instead of becoming pos- 
sible to riddle, it dried into a mass almost like brick. The remains 
recovered in Knock Dhu ffoor are displayed in section I. of the 
articles on exhibition. It will be seen that the pottery fragments 
consist of the remains of a great number of pots. The greatest 
care has been taken to try and piece these together, without much 
success. I shall defer detailed remarks upon these charcoal, 
bone, pottery, iron ore and iron remains for the present, as it was 
‘only after a later investigation at Ballykennedy that their signifi 
cance became evident. In Knock Dhu souterrain and in Bally- 
kennedy we also found a number of round sea or river-worn stones, 
averaging about a pound in weight. A specimen is included 
among the Knock Dhu remains. These are evidently examples 
of the *‘ Lapides Pugillares” or hand-stones mentioned by Geraldus 
Cambrensis, when he states that the native Irish “in war wear no 
defensive armour ; they use a short spear, a pair of javelins (a 
head of one of which we found in Knock Dhu), and a large 
battle axe, well wrought and tempered, which they borrowed from 
the Ostmen. . . . . MHand-stones, when other weapons fail, 
they hurl more dexterously than any other nation, so as to inflict 
great loss on the enemy.”* 


~*See ‘“Treland under: the Normans,” vol. i., p. 133—135, by Goddart 
Orpen, with his relative references to O’Curry’s Manners and Customs, vol. 
ij., pp. 263 e7 seg. 
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I may mention that the skill of our ancestors in fighting with 
these hand stones is not yet a lost art, and I have myself seen 
modern ‘ Lapides Pugillares”” extracted in great quantities from 
the footpaths in Belfast tor use in battle against the hostile fol- 
lowers of the late lamented Sir Robert Peel. 


Geraldus Cambrensis also states that the native Irish of the 
twelfth and thirteenth century were ignorant of the use of the bow 
and arrow, a statement confirmed by the fact that I have never 
found, or even heard of having been found, a flint arrow head or 
spear head in direct connection with either fort or souterrain. 
We must come to the conclusion that the beautiful specimens of 
flint arrow and spear heads displayed in our museums and private 
collections are not only not of the stone age, nor of the bronze age, — 
but so far as Ireland is concerned, merely introductions of the 
Norman Invaders. In nearly all souterrains and in Ballykennedy, 
were found flint flakes and scrapers, but all were of the rudest 
and most primitive description. 


It will be seen by Messrs. Fennel & Clarke’s plan that 
chamber A widens at the north end and develops the shape of 
the letter ““Y”. ‘The west fork of the Y was completely 
blocked up, the roof having fallen in We started to clear this, 
first by excavating from below, carrying the filling up stuff in 
buckets out by the present entrance. This was very slow work, so 
we measured out the position above ground and sank a shaft down, 
We had to raise some very heavy stones by means of ropes and 
crowbars, but eventually when these were removed it became a 
matter of merely small stones and earth, which we drew up in 
buckets, until we had chamber “B” a small one, completely 
cleared out. We found nothing of note in the soil and stones 
removed, but the clearing of this chamber revealed the presence 
of a very remarkable flue or ventilator measuring 12’’ x 14” in 
section. By the aid of candles, fastened to a length of paling 
wire, we could see along this for about 12 feet, when a bend to the 
left prevented our seeing further. We again measured outside and 
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sank a shaft from above about 5 feet deep, by which we were able 
to trace the flue a further 12 feet or so, when the bend again 
obstructed our view, At this point we sank another shaft, about 
6 feet deep. The flue extended further, but the mass of fallen 
rock or soil from the heights above prevented our tracing this 
remarkable object to the end. We followed it 26 feet, until it 
penetrated under the mass of fallen rubbish, when we could follow 
it no further. I have called it a flue for want ofa better name. 
It may have been a flue, but careful investigation showed no sign 
of soot in it or in the small chamber it leads from. Iam therefore 
inclined to think flue is not a correct idea ; ventilator it most likely 
was, an idea strongly confirmed in examination of a number of 
other souterrains nearly all of which have a clear plan of 
ventilation. 

Leaving the small chamber and ventilator, we pursued our 
investigation of chambers C, D, E, F and G. It will be observed 
that access to chamber C is by a trap doorway in the floor of 
the end of chamber A, and that we may describe chambers 
C to G as the underground storey, which at any time could 
be shut off and hidden from view of invaders by throwing a slab 
of stone over the trap and covering it with soil. By this means 
chambers C to G would be entirely obliterated from even 
the suspicion of existence on the part of unwelcome visitors 
unfamiliar with the place. This is by no means an unique example 
as exactly the same idea is pursued in the souterrains at Boghead, 
Muckamore, and at Ballygrainey, Craigavad, and also at Rathmullan, 
Co. Down. 

I would also call special attention to the rising floor in 
chamber A. This seems characteristic of almost all complete 
souterrains of what I may, for want of a better name, call for the 
present the County Antrim design, although included in this are 
examples in Co. Derry and in North Down; of this I shall deal 
further later. I use the term “Co. Antrim design” to distinguish 
the familiar type found in Co. Antrim, from the much more 
refined and evidently later examples found in the district centred 
in Lecale, Co. Down. 

c 
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Our investigation of chambers C to G presented no difficulty 
and was practically negative in results. The floors of the 
chambers were apparently in their original state, composed 
chiefly of the natural blue clay, loosely paved with a few flat 
stones. We excavated here and there, but soon saw that we were 
digging into virgin clay. In chamber GI found a piece of 
iron so corroded as to render identification of its original shape 
impossible ; when dried it simply fell into dust. 

I may say that in investigating this souterrain we paid about 
seven visits. Sometimes we had four men working, sometimes 
two; at other times the workers consisted of only my son and 
daughter and myself. The peculiar Y shaped plan where the 
west fork of the Y ascends and terminates in the ventilating 
shaft, and the N.E. fork descends, may be difficult to understand 
from the plan shown. Miss Lawlor has I think made the matter 
clear by her pen and ink sketch taken from a point about two 
thirds down from the present entrance. The light showing the 
ventilator so clearly comes from the temporary opening above. 
On the right of the sketch is seen the trap door into the lower 
story. In leaving Knock Dhu souterrain we carefully replaced 
any part of the structure we had temporarily removed. _In 
chamber B where the roof had fallen in and the chamber had 
been entirely blocked up, after clearing it, we put on a new roof 

and filled up the hole above, as I beiieve it is the paramount duty 
of all investigators to avoid destroying any part of any ancient 
monument. 

In the small district under Sallagh Braes there are five known 
souterrains, probably others now not known; in the same area 
are only four farm houses. I have observed a similar proportion 

of ancient souterrains to modern farms in other areas, from which 
one might infer that in districts where souterrains exist, provided 
the population was then of about similar density to that of the 
present day, at least a large proportion of the population must have 
resided in souterrains. 

The next souterrain to which I shall draw your attention is 
the one at Boghead, Muckamore, drawing particular notice to the 
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exact resemblance of several important peculiarities in this souter- 
rain to those of Knock Dhu. A description has already been pub 
lished and an admirable plan and section by Mr. Fennel shown in 
vol. ii. of the second series of the “‘ Ulster Journal of Archzeology.” 
Some time after its discovery, it occurred to the Rev. W. Adams, of 
Antrim, to examine under the fleor, just as it occurred to me 
years later that it might be under the present floors of souterrains 
that a key to the solution of the mystery attaching to them might 
be found. Mr. Adams carefully excavated the floor and found 
exactly in the place corresponding to the spot where the remains 
were found in Knock Dhu, remains of a character almost exactly 
similar to some of the remains found in Knock Dhu. There 
was this difference. In Knock Dhu the charcoal layer was 
permeated with burned bones and iron fragments; in Boghead 
the fire remains consisted of charcoal and pottery only. In 
Knock Dhu were found, as already mentioned, remains of pottery 
representing not only many different vessels, but vessels of 
several distinct uses. Some were thick, heavily sooted both 
inside and out; vessels of moderate thickness sooted only 
on the outside; and thin vessels with no sign of soot at all. 
The remains of vessels sooted inside and outside I shall refer to 
later on, when I come to deal with the Ballykennedy find. The 
remains of the vessels sooted on the outside only, we came to the 
conclusion, afterwards proved by the Donegore find, were those of 
cooking pots. In Boghead, Mr. Adams found pieces of one pot 
only, of the latter class. These he carefully pieced together with 
the admirable result shown in section 2. I have to thank Mr. 
Adams for his kindness in lending this vessel for exhibition, and 
for the benefit of his valuable experience in helping in my inves- 
tigations. 

Of the third type of pottery found in Knock Dhu souterrain, 
the thin hard ware bearing no marks of soot, one fragment show- 
ing both the lip and bottom was’ found, from which we are able 
to tell its exact size and shape. To illustrate its probable use 
more clearly I asked Mr. Cox, of India Street, to restore it com- 
pletely. ‘This class of the pottery is evidently the ordinary domestic 
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non-cooking type, and this particular vessel seems clearly to be 
a milkpan or similar vessel. A close examination of the Boghead 
cooking pot and comparison with the fragments of the cooking 
pots found in Knock Dhu, Donegore and Ballykennedy will con- 
vince us that from the material from which they are made, and 
the exact similarity of the minute details, some of the cooking 
pots in the several places were in all probability not only contem- 
poraneous, but from one pottery, some actually the handicraft of 
one and the same potter; so the extraordinary similarity in design 
and the equally marked similarity of the style of building of the 
two souterrains of Boghead and Knock Dhu, strongly suggest that 
they were the handiwork of one and the same builder. I may 
here mention that the souterrain at Boghead, Muckamore, is only 
one of an enormous number of souterrains that exist all over 
central Antrim, including from Armoy or even Portrush district, 
south, embracing Cullybackey and Ahoghill, Ballymena and the 
Braid Valley, but I think more particularly the ancient Tuogh of 
Moylinny, embracing Antrim, Rathmore, Rathbeg, Donegore and 
Ballylinny, and extending east to Cairncastle, and the historic 
ground where the Larne and Six-Mile waters rise. 

In Moylinny are three examples of rock cut caves of a type 
which I have not met with elsewhere, namely, one beside 
Rathmore, one beside Donegore Moat, and one in the townland 
of Ballymartin, close to what is marked in the Ordnance Map as 
** Site of Fort.” Of these three, Donegore is the only one I have 
been able to investigate. The entrance lies about 70 yards S.E. 
from the great mound called the Moat of Donegore. The first 
chamber is about 5 feet 6 inches high, r1 feet long, by 5 feet 6 
inches wide: in the N.E. corner, about 34 feet from the floor a 
small tunnel leads in a steep incline upwards to the second 
chamber, very irregularly shaped, varying from 2 feet to rr feet 
wide, and from 2} feet to 6 feet high, all cut out of rock. At the 
upper end of this chamber the rcof is made of rough flags, though 
the souterrain itself is rock cut all the way. At the upper end the 
chamber narrows and then divides into two passages in the 
form of the letter Y, that to the mght being only about 8 feet 
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long, the left passage 31 feet. The slabs covering the passages 
above the fork had nearly all been removed and the cave filled in 
with soil. Owing to the very steep incline in the floor a great deal 
of soil had fallen down into the lower chambers, which until a few 
years ago were nearly blocked up. Rabbits had been instrumental 
in doing much of the filling in, and rabbit bones were freely found 
in the loose soil. In clearing out this cave we began by removing 
from one to over two feet from the floor of chamber 2. In the 
confined space in which we had to work this was very difficult. 
We pushed most of the soil down into chamber No. 1, from which 
it had to be carried out in buckets. We then sank a shaft from 
abcve in the short passage above the fork, and pulled up the filling 
up soilin buckets. We thus got the whole of the lower half of the 
souterrain completely cleared out, and proceeded to the upper 
passage which, the roof being all gone, we cleared from above. 

In the loose soil in chamber 2 were found odd fragments of 
light unsooted pottery, a stone axe, and a spindle whorl. The 
pottery fragments were too few and imperfect to attempt to piece 
together, but are evidently remains of a small circular vessel, thin 
and free from soot. All the loose soil in this chamber, and 
evidently the above remains with it had been scraped down from 
the upper chambers by rabbits or by the action of water, as 
chambers 1 and 2 are in themselves completely rock cut, and 
therefore impervious to soil falling in from the roof. 

At the extreme end of the upper western passage we found 
remains of a fire sitting on the bed rock of the floor, and in the fire 
remains, the numerous fragments of one large cooking pot, heavily 
sooted on the outside and clean on the inside. On piecing these 
fragments together we found an almost complete pot to be there. 

It has been carefully reconstructed with the result shown 
Plate V, No. 1; the plaster of paris used to fill up the gaps 
where some pieces were missing has been made of a different colour 
from the rest of the pot, so that it need not be confused with the 
original. In washing the clay off the fragments most of the greasy 
soot came off. It was very thick for four inches from the top all 
round, while the four inches from the bottom were free from soot, 
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No bone remains were found in the fire ashes. Near the fire on 
the same level were found remains of another much smaller pot 
burned on the inside, but very imperfect, and part of the upper 
stone of a quern. Ata somewhat higher level a couple of yards 
from the end of the cave was found one fragment of a much more 
modern pot, which Sir Hercules Reade of the British Museum 
pronounces to be a fragment of the rim ofa pitcher of the r4th 
century. At the extreme end of the short passage forming the 
eastern arm of the fork we also found the charcoal remains of a 
fire, but no pottery or other remains. 

I must acknowledge here the kindness shown me by Mr. John 
Beck, on whose freehold the entrance of the cave is situated, and 
for his permission to excavate freely both in the souterrain and 
in the moat, and for procuring men to work, as well as other kind- 
nesses; also that of his cousin Miss Beck, the owner of the 
field under which the upper end of the cave extends, for allow- 
ing me to open up so much of her ground. 

In concluding the detailed description of the three souterrains 
which I was able to investigate thorcughly, I must again call atten- 
tion to the rising floor in at least one chamber of each of the 
souterrains, with a fireplace at the extreme end and highest part 
of the raised floor. In Donegore there were two. ‘The same 
peculiarity exists in nearly all souterrains remaining in a_ perfect 
state, though so far, I have only completed excavations in the 
‘three souterrains, and in each have found the fireplace in 
the same position. I have no doubt hearths will be found simi- 
larly situated on excavating in others. In Donegore the entrance 
to the cave is about 12 feet lower than the extreme opposite end, 
so that the whole cave forms a sort of natural draught-forming 
flue, which caused the smoke of the fireplace to rise naturally out 
of the cave. Exactly the same constructions is found in the rock- 
cut cave at Ballymartin. In Knock Dhu the same effect would 
have been obtained by causing an artificial draught by a cowl or 
wind-catcher at the outer end of the ventilator. In nearly all 
souterrains, either they are constructed on a slope like Donegore, 
Ballymartin and Ballygrainey, forming in theniselves a chimney 
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with a draught to remove the smoke of the fire at the upper end, 
or else where the souterrains are on a horizontal level one or more 
ventilators will be found at the apposite end from the fireplace to 
achieve the same result. Knock Dhu is a fine example of the 
latter ; others are Rathmullan, Tyrella, Audleystown, and a num- 
ber of others. 

It has been argued that souterrains could not have been 
dwelling places owing to dampness and want.of ventilation. With 
this I cannot agree. ‘They were all ventilated with considerable 
skill, either by being constructed on a steep incline with openings 
at each end, or by skilfully constructed ventilating shafts. The 
articles found are all of the domestic sort. In addition to the re- 
mains found in the three souterrains described, I investigated one 
of the crude type I have described as the Co. Antrim type, though 
situated in the townland of Cross, near Kilcoo, Co. Down. It was 
a very imperfect example, almost completely destroyed. In this 
we found hearth remains, a few cooked bone remains, one or two 
small fragments of pot, a quern stone and a spindle whorl. ‘The 
quern stone I could not bring with me at the time; when I went 
later for it it had been sold to a dealer. ‘The investigation was so 
difficult that I did not proceed further. 

Dr. I)’Evelyn’s excavations produced results similar to mine, 
and in one souterrain he dug up two bone combs of the usual 
crannog type. I have never heard of any article of intrinsic value 
having been found in a souterrain ; anything so far recorded has 
been of a type which might naturally have been the domestic 
requirements of the humbler classes. The question naturally 
arises—of what period? We know that souterrains continued to 
be occupied more or less up to the 14th century. When did they 
begin to be the houses of the people? I would suggest at latest 
the 4th to the 7th century. Iam afraid the data to go upon for this 
are, so far, meagre. Indeed, it is only the fact that in some rare 
cases ogham gravestones have been found utilised without venera- 
tion as common roofing stones. In, so far as I know, only one 
case can the ogham inscription be actually dated. I refer to the 
celebrated find at Connor by the Rev. Mr. Carmody, where the 
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stone may be taken as the gravestone of a man who lived in the 
5th century. 

In the South of Ireland, chiefly in Co. Cork, ogham stones 
have been found in use in considerable numbers as roofing stones 
in souterrains, which the late Professor Rhys and other very 
learned Celtic scholars, have put down, from their literal pecu- 
liarities, of the 4th to the 6th centuries. May we venture to guess 
that from the 5th to the 7th centuries there came a race of cave- 
dwellers who venerated not relics and pulled up the gravestones 
of their forgotten predecessors with which to roof their houses ? 
That they are seldom of later date than this may be inferred from the 
fact that in several instances they are actually under the sites of 
6th or 7th century churches. Examples of this are Donough- 
more, Co. Down, and Kirkconriola and Connor, Co. Antrim. 

When in Larne I made some investigations in two artificial 
caves in the adjoining townlands of Ballyedward and Ballyrickard- 
more, both of which souterrains are situated in raths. In Ballyed- 
ward there is a spring inside the rampart of the fort, and this caused 
the flooding of the souterrain and prevented close investigation. 
The souterrain is of the usual type found in Co. Antrim, Derry 
and North Down, built of rough unassorted and unhewn whin- 
stones, very rudely constructed. The chamber in the rath in 
Ballyrickardmore is much more neatly constructed, the stones 
being carefully selected for size and arranged with absolute 
precision, giving the idea of construction at a much later and 
more civilized period than most of the very many souterrains 
examined in Co. Antrim. Only one room remains in this cave 
though local tradition says there are others. Father O’Laverty 
mentions a second chamber as having existed at right angles 
to the first. We probed down in many places but could not 
find any sign of another chamber. We decided to cut a trench 
right through the centre of the rath. The latter averages about 7 
feet high, so to sink a trench 2° feet wide was a considerable 
undertaking, as my son and I were working without extra hands. 
We commenced with a section 12 feet long by two feet wide. 
On reaching the bottom, at the level of the surrounding ground we 
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found that the fort was actually built on a layer of charcoal and 
burned bone mixed with iron and pottery fragments ; we also 
found a small bronze ring. In the small section laid bare, this layer 
showed a depth of 12 inches at the end of the trench nearest the 
centre of the fort, reducing to nothing at the outside. We found 
several pieces of iron so corroded that they fell to dust on 
exposure ; one piece, what appears to be a two pronged fork 
which got injured by the spade, withstood exposure to the air; 
also some rough flint scrapers. 

This find of iron, charcoal, bone and pottery remains, under 
the foundation puzzled me immensely. I was not able to pursue 
the investigation further as Mr. McGookin, the owner, required the 
ground for crops; the significance of the discovery however, 
became evident on the results of the Ballkennedy find, which I 
shall proceed to describe. 

Our selection of the Ballykennedy rath for excavation was 
more by accident than otherwise. It is one of 6 or 7 raths in this 
townland, which borders on the village and townland of Dundrod, 
about three miles from Glenavy. It is really a double rath con- 
sisting of two rings with surrounding trenches merging into a 
figure of eight, each ring being about 70 feet in diameter across 
the top of the ramparts. One of the raths is higher than the other 
and the centre is about four feet above the level of the surrounding 
ground, the centre of the other is on a level with the surrounding 
ground. _ We selected the higher of the two for commencing our 
investigations. We expected to find a souterrain here, and began 
by sinking a trench across the upper side of the enclosed central 
space. I may mention that in almost all examples of what I may 
describe as the ordinary ring fort, the enclosed space is higher at 
one side than the other, presumably to allow the flow of drainage. 
The higher part was that on which the hut buildings were erected, 
and on another ring fort on the same farm, where the land has not 
been cultivated, two circular hut sites are still plainly visible, 
slightly raised above the rest of the enclosure. | We removed the 
surface of a considerable area of these hut sites, and found remains 
of several hearths with fragments of the usual pottery cooking 
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vessels and bones lying in hearth sites; but no implements or 
ornaments rewarded our search here. 

To revert to our work on the higher of the two halves of the 
double rath, when we had sunk the trench to a depth of about 
three feet we came upon a stratum of black substance composed 
entirely of burned wood and bones, broken pots of various types, 
lumpsof iron ore, etc. This discovery, so similar to that at Bally- 
rickardmore near Larne made us slightly change our plans. 
Instead of confining ourselves to sinking a mere narrow trench to 
find a possible souterrain, we decided to lay bare the whole of this 
charcoal stratum for careful examination, as it evidently contained 
hidden evidence of prehistoric interest of an age prior to the 
construction of the fort. 

So we proceeded to remove the whole floor of the enclosure 
in sections cf three feet wide, and about three feet deep, until we 
had exposed the greater part of the black conglomieration, section 
by section. It averaged about 12 to 18 inches deep, lying on the 
level of the surrounding field. — In all we removed and carefully 
examined this stratum over a space of about 50 feet by 30, 
averaging about 15 inches deep ; when I remind you that we had 
to remove three feet cf soil before we could touch the black 
stratum, you will realise that the work was one of considerable 
magnitude. I estimate that we removed 4,500 cubic feet of soil 
before exposing the black stratum, and of the latter we removed 
and examined about 2,000 cubic feet. There were four of us 
working steadily for four days. 

The blackish mass consisted almost entirely of charcoal and 
burned bones of animals, grey ashes and pure soot. Great quan- 
tities of pot fragments of a great many different pots were found all 
through the mass, all exactly resembling those found in Knock Dhu 
souterrain ; these included broken crucibles, cooking pots and do- 
mestic vessels. Sufficient pieces of any one vessel could not be 
found to piece together, but in one or two cases we got enough 
pieces of several pots put together to enable us to judge the size and 
shape. ‘lwo cooking pots of a diameter one of 12 inches, the other 
of 7% inches, but both of uncertain depth were found, another was a 
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flat unsooted dish, 7 inches in diameter, 1} inches deep ; as we 
had both rim and bottom of this Mr. Cox has been able to restore 
it. -Mixed in the mass wealso found numerous lumps of common 
Co. Antrim Iron Ore, several crude ingots of cast iron, and 
numerous lumps of what appeared to be iron corrosion. ‘These 
latter were in the shape of ordinary reund soda bread scones, or 
the shape that thick porridge would assume if emptied on the floor. 
I had specimens of these analysed at the Technical School, the 
result confirmed my belief that they were lumps of iron dross, 
lying as they were emptied off the surface of the molten metal 
in smelting crucibles, of which many fragments were lying 
about. The aralysis also showed that whereas the mass of 
these lumps of dross was composed of iron oxide and burned 
earth, there was also a_ considerable quantity of silica, 
proving that lime had been used in the smelting process. 
As you are doubtless aware lime is used to-day in the smelting 
process to remove the impurities of the ore from the pure metal, 
yet, neither at Knock Dhu nor at Ballyrickardmore or Ballykennedy 
did we find any pieces or chips of limestone. In all three cases 
however the charcoal mass was thickly impregnated with burned 
bone fragments. ‘The evident inference to be drawn from this 
discovery is that the quality of lime in its natural state was not 
known to the founders or smelters of this period, but that the 
qualities of bones, composed as they are chiefly of lime were, and 
that vast quantities of bones were used in smelting iron. I think 
this discovery is of considerable importance, as it at once supplies 
an explanation of the masses of burned bones mixed with charcoal 
and iron fragments at Knock Dhu, Ballyrickardmore and many 
other places, hitherto unaccounted for. In our further search at 
Ballykennedy, we found also lumps of bronze slag. Of manufac- 
tured iron instruments and tools a good number were forthcoming, 
(Plate VII). Several of-the iron implements I cannot explain the 
use of, but there are two pins of familiar type, a knife of the usnal 
crannog type, two fragments of the handle of a sword, dagger, or 
knife so exactly similar to the dagger in the Lisnacroghera Crannog 
find in the City Museum, that we are almost inclined to think 
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Various stone implements for metal working, grind stone, tracked stones, polishers, 
hammers, &c., from Ballykennedy foundry. 
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that the Lisnacroghera dagger was manufactured at Ballykennedy 
Iron works. Of all the iron castings found I think the most 
extraordinary is the casting of a bird standing erect, with its back 
against a tree stump, shown in the illustration. I may say that this 
and all the other iron implements were very much corroded when 
found ; I fear I was over anxious to remove the rust, and in my 
efforts to effect this, most of the right wing of the bird crumbled 
to dust. The metal of all the things found is exceedingly brittle 
through corrosion, so much so, that they have to be even lifted 
with care less they crumble in the fingers. The exposure to air 
has rendered them much more brittle even than when first found. 
Among the other implements found were the fragments of a quern, 
several stone hammers, a small but perfect, though unpolished 
stone axe, with an unusual blunt edge, several tracked stones, some 
stone discs, so frequently found in crannogs, polishing stones, and 
last but far from least a circular grindstone 34 inches in diameter 
with square hole in the centre, exactly the same as used to-day by 
acutler. (Plate VIII). Its very smallness proves that it would be 
useless as a grindstone to be turned direct by the hand. This small 
find therefore goes to prove that the iron workers of Ballykennedy 
were familar with the mechanism cf second motion, and that the 
erindstone was driven by a belt off a larger wheel, if not actually 
in a lathe. We also found a piece of fossil wood similar to that 
described by the late Dr. Buick as found in the Moylarg Crannog. 
Of articles of personal adornment, besides the iron pins, we found 
touching each other a glass bead of the hour glass or dumbbell 
type, and a split flint of ornamental style, such as might be set in a 
brooch. From careful comparison of these articles with others 
found in Crannogs, such as the larger knife blade and the dumbbell 
bead, and careful study of the conclusions arrived at by Dr. Munroe, 
Dr. Buick, The Rev. Leonard Haase, and others, I think we may 
safely date these articles about the seventh or eighth century. 
The fort being built on the ruins of the foundry, must be later, I 
think Danish of the ninth century, for reasons I shall shortly 
refer to. 

It is of interest to note that the quern is of Tardree Granite, 
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and the grindstone and a small circular disc, of penny 
size, are of Ballygowan, Co. Down, freestone. Speaking of 
Ballygowan, Co. Down, much may be gained to aid in antiquarian 
research by studying the names of townlands. I fear Bally- 
kennedy and Ballyrickardmore as they now stand do not help 
us very much, but I find Ballykennedy identified by the late Bishop 
Reeves with Balaynean of the Taxation Roll of 1306 and Balencan 
granted to Robert Savage in 1348. I am unfortunately not 
conversant with Irish myself, but I am creditably informed that 
these names are merely medizval anglicised corruptions of the 
ancient Irish Bailyn Gabann or town of the Smiths. The present 
Ballykennedy seems difficult to assimilate with the ancient 
designation, but it must be remembered that in the Scottish 
settlement of 1610—1630 the old Irish names were only preserved 
by their sound, rather than by written documents. The name 
though now written Ballykennedy is still locally pronounced 
“ Ballykannidy.” ‘The name Ballyrickardmore, the large townland 
of Richard, to distinguish it from the adjoining Ballyrickard Beg: 
the small townland of Richard, presents more difficulty. To begin 
with, Richard and Edward are 1 think names at first known in 
Ireland after the Norman Invasion, so that we may take it for 
granted that the names Bailyrickard More and Beg and the 
adjoining Ballyedward can only owe their names to at the earliest, 
the 12th or 13th centuries. 

We are here again indebted to Bishop Reeves in his “ Eccle- 
siastical Antiquities,” pp. 264-269, for light on the original names 
of places in this district, read in conjunction with the 6-inch 
Ordnance Maps. The district where the Larne water and the 
Six-Mile water first rise was known as the “field or district of the 
Hill of Glenn-an-Gabhann.” Dr. Reeves quotes the Four Masters, 
who recite two ancient verses, one of which names the place 
“Ceann Gubha” (hill of grief). The other ‘Glen an Gabhann” 
(the Glen of the Smiths). The: latter is followed in the two 
- modern townlands of Ballygowan North and South, subdivisions 
of the old Balli Gabhann (the Place of the Smiths). That Bally- 
rickardmore was originally a medizeval cut-off from the larger 
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PUA LX: 
Curious iron casting from Ballykennedy Foundry. 
(Actual size). 
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ancient district of Ballygowan (the Place of the Smiths), seems 
evident from the study of the locality on the spot, in conjunction 
with the Ordnance Map. The stream of a branch of the Larne 
water appears to be the natural eastern boundary of the old Bally- 
gowan. It is now the boundary of the medieval Ballyrickard- 
more, evidently once part of Ballygowan. The similarity of 
Ballyrickardmore rath with that of Ballykennedy, built as they 
both are on refuse heaps of old foundries, seems strongly to sup- 
port this suggestion, which I put forward with all reserve. 

As to the age of souterrains and forts, I fear that my investi- 
gations so far have not enabled us to come to any positive con- 
clusion as to the actual dates, but I think it certain very strong 
inference may be drawn from the results arrived at in our pretty 
extensive investigations. One of these is that souterrains were, at - 
a rather undefined period in certain localities, the ordinary dwelling 
places of the common population. Another is that the majority of 
raths are of much more modern date. The latter conclusion will, I 
know, be disputed, chiefly owing to the fact that a great many 
souterrains are found actually within the forts. I have examined 
countless examplesof raths and moats in all parts of Antrim and 
Down. One class of these I think may clearly be separated from 
the others ; I refer to those of which typical exaraples are Dun- 
donald, Donegore, Dromore Mount, the Green Mound near 
Glenavy, Harryville and Dunfane near Ballymena, Castlerobin, 
Dunmurry, and many others, mostly of the very high flat topped 
class, with or without surrounding trenches. I have never yet met 
with a souterrain actually in this type of fort or dun. Mr. Goddert 
Orpen, in his “ Ireland under the Normans,” pretty clearly proves 
that these are of Norman origin, and date from 1172 to possibly 
near 1300. He is careful, however, to say that some mounds of 
this type may not be primitive Norman castles, but burial mounds 
of unknown age. I am inclined to think that Donegore moat may 
be of the latter class, as we sank a trench of some depth partly 
through the mound and cut through a number of pockets of 
human and other bones, apparently burned 7” sz¢u, without any 
sign of urns. Donegore has not and never had an encircling foss, or 
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vallum being entirely formed of carried soil from some distance, piled 
on a natural foundation of obtruding rock. From the section dis- 
played in the trench which we sank and the layers or pockets of 
cremated bones found, it would seem as if Donegore was an 
ancient place of cremation, the bodies being buried after crema- 
tion by sackfuls of earth brought from elsewhere and heaped over 
the remains. ‘This interesting investigation I hope to pursue fur- 
ther in future. 

With regard to the ordinary ring fort, with or without souter- 
rains, built either of earth, as is generally the case, or of dry built 
stones, as prevails chiefly in the Mourne Mountain district and in 
other districts where loose boulders are found in vast quantities, 
this type is by far the most common. Some of these have a 
parapet round the central plateau some have not. Of the 
latter, Randox near Crumlin, and Farrell’s Fort, Drumbo are 
perhaps the finest examples that I have seen; each of these 
has an encirclement of double or threefold trenches and ramparts, 
but in none of these flat topped, deeply entrenched forts have I 
been able, on probing or sinking trenches across, to discover 
souterrains. Farrell’s fort, Randox, Phil’s Fort (Dromore) and 
others of similar type seem, from Geraldus Cambrensis’ description 
of forts built by Targesius the Northman “ both many and great 
entrenchments, very deep circular and often threefold,” to belong 
to the Danish or Norweigan type. The less elaborate simple flat 
ring forts, with one trench and one low rampart seem to be older, 
and it is in these that occasionally souterrains are found, but it 
must be remembered that for one souterrain found within 
a rath there are probably forty unconnected with raths As 
arule raths are deceptive to the eye. One would think to inspect 
them casually that immense quantities of earth must have been 
carried from elsewhere to make them. This is rarely so. In 
nearly all cases the excavation of the trench supplied all the soil 
required for the ramparts. One will naturally say that these 
immense ramparts could not have been built out of the soil 
excavated from the trench. Yet itis so. It must be remembered 
that the trench is always of much greater diameter than the 
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enclosed rampart, so much so that if we take a trench say ro feet 
wide and 5 feet deep, with an outside diametrical measurement of 
say 100 feet, the excavated soil will build a rampart inside, of a 
height of 8 feet of an cutside diametrical measurement of 80 feet. 
Thus from the bottom of the original trench 5 feet deep to the top 
of the enclosed rampart, the height would be 13 feet. These 
measurements are only applicable to the smaller and less important 
examples. When wecome to examples like Dungall or Lisnalinchy 
where the trench was made deeper the ocular deception is more in 
evidence. In Dungall, the trench was originally probably 20 feet 
deep and 35 feet wide. The excavated soil thrown up to make a 
rampart rose to about 30 feet high in the smaller circumference, so 
that the actual height from the bottom of the trench to the top of 
the rampart is about 50 feet. In nearly all cases the trenches have 
been the receptacles of weeds and general farm rubbish where the 
surrounding lands have been tilled, so that hardly any of them are 
now as deep as they originally were ; in some cases the trench has 
been filled in altogether. But an important fact is nearly always 
overlooked ; this is that, as a general rule, the central floor of an 
ordinary rath is virgin soil. Very often the trench and ram- 
part were thrown up round a raised natural hillock, but the fact 
remains that the central floor of a ring fort is seldom of piled-up 
‘soil. In all instances where a souterrain is found in the centre of 
a fort, it has been built in virgin boulder clay and is perfectly 
independent of the earth works thrown up round it. In the fort 
of Ballyedward, next townland to Ballyrickardmore, the natural 
site of the fort was a fairly steep hillock. A natural spring rises on 
the flat top, and some distance from this is the souterrain. When 
the place was chosen as a fort site the usual surrounding trench 
was dug, the excavated soil being thrown up to make a rampart. 
The result of this was that the natural outflow from the spring 
was stopped up and it found its way into the souterrain, from 
whence it trickles out through a soft place in the rampart into 
the encircling trench. This, I think, we may take as a positive 
proof that the souterrain was there long before the erection of the 
ramparts which diverted the water of the spring into it. Again in 
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Rathmore of Moylinny, celebrated in history, the entrance of the 
souterrain, one of the rock hewn examples, is actually in the 
trench, so that when the trench was filled with water the souter- 
rain was filled to the roof. Here again seems proof positive that 
the rath was made long after the souterrain, and that the preser- 
vation of the latter for any useful purpose in many cases never 
occurred to the rath builders, whose trench filled it with water. 
In this connection I would also refer to a very interesting article 
in the Journal of the R.H.A.A.I. by Mr. R. J. Usher on “(Objects 
found in the Kitchen Middens of Raths ”’*—In this case the Rath 
dwellers actually used the cave which the rath enclosed as 
their midden, the contents filling it up toa depth of some 30 feet, 
the remains found being evidently of a later stage of civilisation 
than those typical of souterrains, thus clearly proving that the rath 
was much later than the cave it surrounds. ‘There is no doubt that 
in a few instances where forts were entirely built of carried soil, 
as in the case at Ballyrickardmore, contemporary chambers are 
found. A comparison of the mason work in them with that 
of the ordinary rough built souterrains such as that in Bally- 
edward, will show at once that they are of much later 
type. The stones are all selected for size and shape, some of 
them dressed, and the building perfectly neat and symmetrical, 
almost resembling the examples found in Lecale, particularly: 
those at or near Tyrella, and at Audleystown, where the stones 
are dressed Silurian store, fitting almost like bricks. 

Again, compare the domestic pottery found in the three 
souterrains already described—lI refer to that found in the very 
bottom layer of the floor—with that found in the Ballykennedy 
Foundry. I don’t think anyone will deny that they are of about 
the same period ; I would even go further and say that one can 
‘almost trace the handiwork of one man in some of the pots found 
in the several places. Now the Ballykennedy Foundry was mani- 
festly of date long prior to the rath built upon its ruins, so that we 
may again infer that the raths, of which so many of the Bally- 
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kennedy type are extant, are of later date than the souterrains 
and the contemporary foundries of which we have discovered 
three examples. 

I may say that with regard to Ballyrickardmore rath, with the 
contemporary cave built in it, my friend, Mr. J. M. Dickson, 
has suggested a very natural inference. Where all the soil to build 
the rath had to be carried from some distance, the building of a 
cave in the fort saved the carrying of so much soil as well as 
serving a useful purpose, as a cool storehouse or dwelling house. 

As to the age of raths, as distinguished from moats, which we 
may acknowledge as early Norman castle sites, it is interesting to 
quote from Gerald de Barry, better know as Geraldus Cambrensis, 
who tells us that on the arrival of the Normans and their progress 
into the interior in the years commencing about £170, he found 
that “ Turgesius the Norwegian had subdued the whole island 
(that was early in the gth century) and encastellated it in suitable 
places . . . . Hence among these remains and vestiges of 
the past you will find here up to this date (1200) both many great 
entrenchments, very deep and circular and often threefold, and 
also walled castles still entire, but all vacant and deserted ; for the 
Irish people care not for castles. Itis the woods they now use for 
their fortifications and their marshes for their fosses.” 

From this statement of Gerald de Barry, who actually recorded 
what he knew and what he saw, it is suggested that the entrenched 
raths so common to-day (as distinguished from the Norman moats), 
were not of Irish origin, but built by the northmen, and that on 
the departure of these invaders to their walled cities of Limerick, 
Waterford, Wexford and Dublin the raths fell into general disuse, 
Not so the souterrains, which were older and of native origin, and 
at this time were used as dwelling places and also hiding places 
for valuables. Gerald tells us that the Connaught men, on 
the approach of the Normans, ‘‘ with their own hands set fire to 
their own towns and villages, and whatever provisions they could 
not conceal in their souterrains they burned, together with their 
churches. We learn from the Four Masters that souterrains were 
more or less in use as dwelling places up to the 14th century. 
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This is confirmed by our own investigations, in which we found 
remains of domestic glazed pottery clearly of this date, to say 
nothing of bone hair combs of the crannog type found by Dr. A. 
M. D’Evelyn, of Ballymena, already referred to. 

Reverting to raths, on the question of their connection with 
purely Irish social life. I rather think that such investigations 
as time and opportunity have enabled me to make, tend to 
confirm Mr. Goddart Orpen’s views. From Geraldus we learn 
that they were at any rate for the most part, erected by the Northmen 
or Danes in their invasions of the 9th century. That on arrival of 
the Normans in the 12th century, the Danes having departed from 
the hinterland they had fallen into almost complete disuse. That 
they were not Jong in actual occupation seems to be confirmed by 
the paucity of remains to be found near the surface in raths even 
where the land has not been tilled. In many of these, circular hut 
sites may still be seen, but on excavating these, little has been 
found, a few broken cooking pots in hearth sites, a few cooked 
bones of various domestic animals and birds, a small stone ring of 
mysterious utility. The finds, such as they are, are not in layers 
like the Cranrog finds, so that the idea of long continued 
occupation is precluded. In the immense ring fort, merely a trench 
and rampart thrown round the summit of the circular hill of 
Maghera Knock, near Ballynahinch, but enclosing about two acres, 
now for a long time under tillage, we made a find of peculiar 
interest in the form of an iron sword, single edged, with a bone 
handle, attached to the iron haft by bronze rivets. (Plate VIL, 
No. 1.) I may call it unique, as I cannot find a similar or so 
well preserved a specimen in the collection of either the Royal Irish 
Academy or our City Museum, where in all specimens of the kind 
the handles are gone. ‘This was found just under the sod on the 
top of the rampart. Its probable date and origin are Norse or 
Danish of the ninth or tenth century. 

Before concluding I cannot help referring to an article in the 
‘ournal of the Belfast Naturalists Field Club of the year 1894, 
written by Mr. J. M. Dickson. Quite unconscious that Mr. 
Dickson had already studied and written so ably on the Rath 
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now known as Phil’s Fort near Dromore, I had quite independently 
studied this fort and its very peculiar surroundings, and arrived 
at the same conclusions in the main as he did. Briefly they 
amount to the following. 

The rath is a large one, with double fosses and ramparts 
about 30 feet from the bottom to the top of the steep ramparts, all 
enclosing a central flat topped mound of about 100 feet diameter 
at the top. The main peculiarity of the fort however lies in the 
fact that the trenches and ramparts only extend about two-thirds 
of the way round in crescent form. Protection on the now exposed 
side was undoubtedly secured by the presence of a now non-existant 
lake the former existence of which 1s perfectly evident. The site of 
the lake is now occupied by vast flat meadows extending eastward to 
the narrowing at a point now crossed by the old bridge of Dromore, 
on the main road from Belfast to Dublin. On this flat meadow 
close to Phil’s Fort are two prehistoric burial sites, the remains of a 
cairn enclosing a cist, and close to it the remains of a stone circle. 
In both of these human remains were found. These types of 
human burial monuments we must agree belong to a period let us 
say at least 1500 years old, possibly much more. Now the fort 
was built when the lake existed ; the burial remains must naturally 
date from a period when the lake site was dry. Mr. Dickson and 
I, quite without each other’s knowledge came to the same 
conclusicn, namely that the fort was erected when the lake was 
existant ; that at some unknown period later the lake was drained, 
leaving the fort exposed and therefore useless and out of date ; that 
at a later period still, how much later we do not know, the 
monuments, at least 1500 years old, were erected, and that therefore 
the fort was even of earlier date, probably 2000 years or more. 
The evidence seemed incontrovertable. It was only after frequent 
visits to the place, and careful comparison of it with the Ordnance 
map, that another solution of the puzzle presented itself to me, and 
while giving Mr. Dickson all credit for his well written and well 
thought out paper, I feel more than convinced that the conclusion 
that he came to, and that later on I myself quite independently 
arrived at, is not correct. If one proceeds westward along the 
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river for between a quarter and half a mile, into Gillhall demense 
one notices that the enclosing sides of the valley converge into a 
narrow defile where at some prehistoric period was the outflow of 
the ancient lake, the waters of which wore into a soft section of the 
rock, gradually wearing down what is now a deep cut in the river’s 
course, and by nature’s action drained off the lake. This process 
may have taken thousands of years to complete, and the fact that 
there being two sepulchral monuments on the site of what was once 
the bottom of the lake, of an age of possibly 2,000 years, shows 
that the lake had disappeared at least as long ago. 

It would be quite easy to-day for engineers to erect a bank 
across this narrow place, and we can at once see what the conse- 
quence would be. The lake would reappear and extend right 
up to about the town bridge of Dromore. It would also branch 
off north up the flat valley of which the stream which flows into 
the Lagan at Phil’s Fort forms the middle, extending the lake for 
a long way also in this direction. I think this stream is known as 
the Coolsala Burn. Thus for military purposes the lake would 
form an impregnable barrier for a mile-and-a-hall in a line due 
west from. Dromore, and possibly half a-mile north from Phil’s 
Fort. The only weak point in the defence would be at the place 
where the Coolsala stream joins the Lagan, where the lake would 
narrow down to, I think, perhaps 30 yards. Can we doubt that 
when the northmen, under Tergesius, steadily advanced in the 
‘ninth century, they saw this advantage, and built the dyke re-form- 
ing the lake? At the narrow of Coolsala, or the corner of the 
Salleys, they saw the weak spot and threw up a fort to guard it ; 
at the upper end of their newly-made lake they built two other 
forts, one where the mount of Dromore now is, the other quite 
near, guarding the next narrowing of the Lagan. It can be also 
readily inferred that at this narrow defile another dyke was built, 
flooding the valley east of Dromore for a considerable distance, 
how far I have not investigated: on the spot, but at intervals of 
from a quarter to half-a-mile eastwards along the river are a num- 
ber of other ring forts, all evidently forming with the dyked-up 
river a chain of fortified defences four or five miles long, which 
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we may probably be correct in attributing to the Northmen of the 
gth and roth centuries. 

I may mention in some support of this theory that without 
the lake the name Coolsallagh has little present meaning. With 
the lake restored the rectangular corner of the high lands would 
at once re-appear. The name Coolsallagh, the corner of the Sallys, 
from its simplicity cannot be as old as the original lake, 
2,500 years or so old, it can only be derived from a ‘‘corner” of, 
in comparison, more or less recent years. 

The Mount of Dromore is very remarkable, as it seems to be 
a clear example of a Norman moat built right on the top of an 
ordinary Danish ring fort, a typical Norman square bailey or keep 
being added on the south side. If Mr. Goddart Orpen is correct, 
as he certainly seems to be, in identifying Dromore Mount as the 
Castle of Maghcobha, or Moy Cove, we can tell something of its 
history. It was occupied by John de Courcy in 1188. In 1252 
the English Justiciar John Fitz Geoffrey, in his expedition against 
Bryan O’Neill, rebuilt and strengthened the Castle of ‘* Maicove,” 
so that we may probably be correct in dating the moat and bailey 
of Dromore, 1252, and the ring fort upon which they are piled 
to the 9th century, the work of the Northmen invaders. 


Sth February, 1910. 


Professor W. St. CLark SymMErs, M.B., in the chair. 


THE SEARCH FOR PERPETUAL MOTION: 
By Henry Rippe.t, M.E., M.I.Mech.E. 


(Abstract) 


From the very earliest ages the idea that the things around 
us exist without any finite beginning and without the possibility 
of a finite end has been familiar to mankind. It is true that here 
and there arose some enquiring spirit who asked questions 
impossible to answer, but to the mass “What has been will be, 
and there is no new thing under the sun.” Man watched the 
movements of the heavenly bodies, he beheld the unfailing 
regularity of the sun, and he naturally concluded that the move 
ment of his world, as he conceived it, was perpetual, without 
causeé, just in existence because it was in existence. 

To him, then, there would not be any absurdity in the tale of 
an automaton, constructed by an ingenious man, which should 
have in itself the principle of motion such as held the heavenly 
bodies in their courses, and whose energies were limited only by 
the weakness and want of durability of the materials from which 
it was constructed. The marvel is that such a belief existed long 
after this elementary stage of human development, that even great 
scientific minds have been unable to see anything contrary to 
Nature in such a machine; and that even in our own day the 
fancy is still recurring, and that money and time are still being 
spent in the search for the “‘ Perpetuum Mobile.” 

Even in classical days some stories were current of automata 
whose movements were due to the construction of the machine, 
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and did not require any outside agency. In the middle ages such 
stories were common, but the principle of motion now often 
became a disembodied spirit, a demon or djinn, who at the com- 
mand of a magician did mighty works. But a machine which 
owed its movement to such a source was not a perpetual motion 
in the sense in which we are going to use the words ; its power was 
due to an outside agency just as much as in the steam engine of 
to-day. 

We must theretore define rigidly the sense in which we shall 
use the term and shall apply it only to a machine which moves in 
consequence of the details of its construction, without calling upon 
any outside agency, or, if any natural power, such as heat, the 
winds, electricity, the tides or other phenomenon he utilized to 
give energy to the machine, then, to be a perpetual motion the 
action must contradict the principle of “ conservation of energy,” 
or at least must be in disagreement with one of the settled laws 
governing the so called “ degradation of energy.” 

In other words the mechanism, over and above the power 
wasted by the friction of its parts, must return to us at least as 
much energy as put into it. And none of the searchers after the 
“Perpetuum Mobile” would be satisfied without a return largely 
exceeding this, without having a surplus of power wherewith to gain 
a useful effect. 

The history of the search begins early, so early that according 
to some authorities we might almost, as in the comic opera, begin 
our search in “the year I.” As an example, John Taisner, who 
wrote sometime previous to 1579, is represented in the British 
Museum Library by a blackletter translation, a tract of about eighty 
pages. In this we are assured that ‘from the beginning of the 
world, in manner all natural philosophers and mathematicians, with 
great expenses and labour, have attempted to find out a continual 
motion—yet unto this day few or none have atteyned to the true 
end of their desires.” The earliest reference however that we can 
notice appears in the legend of Archimedes of Syracuse. Claudian 
gives a poetic reference to a machine made by him, and an old 
Chronicle tells us that ‘this machine did move of itself—it was a 
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sphear and an artificial heaven, wherein he did represent the 
rotations and revolutions of the planets—those motions were 
driven and acted upon by certain spirits within.” The book now 
quoted from, printed in 1661, tells also of a “ Silver heaven sent 
by the Emperour Ferdinand to Solyman the Grand Signior” with 
twelve men and a book which showed the use of it and how to 
keep it in order “and in perpetual motion.” There is also here an 
account of Fanellus Turrianus, a citizen of Cremona, “who did 
recreate the Emperor Charles the Fift with ingenious and rare 
devices.” ‘“‘He framed a mill of iron that turned itself, of such 
subtile work and smallness that a monk could easily hide it in his 
sleeve, yet it would daylie grind as much wheat as would serve 
abundantly 8 persons for their day’s allowance.” 

(Human Industry, or a history of most manual arts. 12 mo. 
London, 1661. pp. 14—23.) 

These mills did not die out with Fanellus ; they seem to have 
been quite common in Wales, the country, to be sure, of Glen- 
dower ; and we are told of a Dictionary of the Bible, which relates 
under the head of “ Mills,” that there are in Wales mills which 
_ work without wind or water or the aid of man, once put in moticn. 
It is also said that about the year 1500 William Salisbury, the 
first translator of the Bible into Welsh, had sucha mill. A wheel 
and millstone supposed to belong to one are gravely recorded as 
being found at Corwen. The wheel was all of wood except one 
quarter, and the millstone was three feet in diameter, ‘‘ having a 
piece of metal attached to its edge which had probably been a 
loadstone.” 

I mention all these references to show that during many 
hundreds of years no doubt of the possibility of success in the 
quest seems to have been felt in any quarter. The thing was 
difficult, no doubt, but not impossible. It had been done, and 
therefore could be done again. 

In the seventeenth and eighteenth centuries, however, a new 
‘race of natural philosophers arose, and with those men doubts 
rapidly developed, and very soon the greater number were con- 
vinced of the fact that perpetual motion was contrary to natural law. 
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Men like Leibniz, Sturm, De la Hire and others wrote denying 
its possibility, and putting forward many so-called demonstrations 
of the truth of their views. It was not, however, until Rankin, 
Clausius and Thompson, half-way through the nineteenth century, 
had develeped the new science called by Rankin “ Energetics ” 
that it became possible to give an absolutely general proof 
acceptable to all physicists. Until then the objection might very 
properly be made that such demonstrations, perhaps, conclusively 
proved the fallacy of the various schemes put forward, but had 
not shown that some new scheme, quite different in principle, 
might not be successful. 

To us there is no particular interest to be found in the 
arguments of the great scientists against perpetual motion, but it 
may repay us to refer shortly to some of those men, eminent in 
their time, who believed in the possibility of the quest. 

The earliest work of any authority which I have been able to 
consult is the ‘ Afathematical Magic” of Bishop Wilkin, a man 
of great learning in many branches of knowledge, of considerable 
acuteness, and of candour and common sense. 

This book seems to have been written about 1650, and his 
ninth chapter deserves quotation. He has been describing many 
mills, clocks, &c., and proceeds: “ It is the chief inconvenience 
of all the automata before mentioned that they need a frequent 
repair of new strength, the causes from whence their mction doth 
proceed being subject to fail and come to a period, and therefore 
it would be worth our enquiry to examine whether or no there 
may be made any artificial contrivance which might have the 
principle of moving from itself, so that the present motion should 
constantly be the cause of that which succeeds” . . . . “It 
is the fact that you can scarce talk with anyone who hath never 
so small smattering in these arts but will instantly promise such a 
motion, as being but an easy achievement, till further trial and 
experience hath taught him the difficulty of it; there being no 
enquiry that does more entice with the probability and deceive 
with the subtility.” 

Here you have no doubt of the possibility, a strong impres- 
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sion indeed of the difficulty, due in large degree to his own 
failure to find a solution, but no idea at all that it is contrary to 
nature and common sense to expect such a solution. . 

Thus, while a strong body of opinion existed about the year 
1700 completely opposed to the theories of the perpetual motion 
seekers, yet for many years these ideas remained fixed in the 
minds of many mathematicians and philosophers. 

Among these may be mentioned Gravesande, a physicist of 
eminence in his day, and John Bernouilli, while in a continental 
scientific journal a letter is found from Sir Humphrey Davy, in- 
forming his correspondent that a certain machine of the perpetual 
motion class had been examined by Playfair and Captain Kater, 
who were of opinion that it had solved the problem. There were 
many others, but there is only space to refer to one or two. 

In Gravesande’s letter to Newton he pleads that perpetual 
motion is an inevitable consequence of the fact that the force of 
impact of a moving body is measured by the product of its mass 
upon its velocity. Leibniz also asserted that if the force of impact 
were proportioned to the velccity instead of to the square of the 
velocity, as he taught, perpetual motion would be possible. Thus 
he assumed as an axiom this impossibility, and used the axiom to 
prove that the true value of the force of impact was not proportional 
to the velocity but to the square of this number, just as at a much 
later time the same axiom was to be used to prove the theorem as 
to the maximum efficiency of the heat engine. 

In his work on Natural Philosophy, published some time 
later than his letter to Newton, Gravesande alters his position. 
He has, in the meantime. convinced himself by many experi- 
ments that Leibniz’ view of impact is the true one, and that 
therefore the reason he previously gave did not hold. He cannot, 
however, see that perpetual motion is thereby proved impossible. 
‘““We do not know enough about the laws of Nature,” he says, 

“and it does not seem that we ever shall.” 
| This is the essence of the argument of a host of inventors 
since that day. It is arrogance, say they, to assume such a know- 
ledge of the laws of Nature as would allow us to lay down dog- 
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matically any principle that would forbid the invention of a 
perpetual motion of some kind. Even to-day there are many to 
whom this appeals, and there are many who look to the direct 
conversion of heat into electricity, in which every element of 
heat shall be transformed into a corresponding element of elec- 
tricity, so that all the power equivalent to the heat shall be 
utilized. They do not perceive that this very conversion involves 
the solution of the problem of perpetual motion. 

Nearly a century ago Sadi Carnot established the fact that 
the maximum efficiency of a heat engine was that of a reversible 
cycle, and that any higher efficiency involved the possibility of 
perpetual motion. He also proved that this efficiency was a 
function of the range of temperature of the working fluid. The 
then state of knowledge did not allow him to discover the exact 
form of the function, but the work of Rankine, Joule, Thompson, 
and Clausius later showed the form, which is always a fraction 
having a value less than unity. 

Many inventions have heen proposed to contradict or evade 
Carnot’s principle, as, for example, a certain engine of the closed 
cycle type, exhibited in 1882, in which the inventor was confident 
of utilizing all the heat contained in the steam, except that lost in 
friction. 

Jobn Berncuilli believed that he had solved the problem by 
means of an osmotic or filtering membrane. His argument is 
given in full in his “ Opera Omnia,” and may be examined in the 
“ Encyclopaedia Britannica,” but the short explanation following 
may perhaps be understood, 

Fill an open vessel with a solution of which the solvent is of 
smaller specific gravity than the solution itself. Let an open- 
ended tube be closed at one end by a membrane which filters the 
solution, allowing only the solvent to pass through. Both these 
suppositions are quite possible, and the process is well known and 
useful in chemical manipulation. If now the tube be plunged, 
membrane downwards, into the solution, we assume as an axiom 
that the solvent will pass through the membrane, and will rise in 
the tube until the column in the tube balances the pressure of the 
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solution in the outer vessel. As the solvent is of smaller specific 
gravity than the solution, therefore the liquid in the tube rises to 
a higher level than the surface of the solution in the container. 

If now the tube be cut between these two levels, it is clear, says 
Bernouilli, that a constant overflow takes place, and perpetual 
motion exists. Bernoulli thought’ that this action completely 
explained the presence of springs upon the mountain sides 

adjacent to the sea, although the difference in levels transcends 
anything possible in differences of density or specific gravity. He 
points out that capillary action, often appealed to in this connec- 
tion, cannot explain such springs, for while it may account for 
water rising, it will, in the very same way, prevent it being poured 
out again to form springs. 

We may now rapidly review some of the actual schemes 
framed and machines proposed and invented to solve the problem. 
With the great mass of material available it will be necessary to 
use some system, and we shall adapt to our purposes the arrange- 
ment employed by Bishop Wilkin, who classes them ; 

1st. Those depending upon chymical extractions ; 
2nd. By magnetical virtue ; 
3rd. By the natural affection of gravity. 

We may extend the first section to include certain processe§ 
that savour more of the physical than the chemical, and in the 
third make a subdivision depending upon pneumatic and hydraulic 
pressure. 

The ancients had funny ideas as to ‘f chymical extractions.” 
To quote Wilkin again: ‘‘ The discovery of perpetual motion hath 
been attempted by chymistry. Paracelsus and his followers have 
bragged that by their separations and extractions they can make 
a littlke world which shall have the same perpetual motions with 
this macrocosm . . . . but these miraculous promises will 
need as great a faith to believe them as a power to perform them. 
One of these ways as I find it set down is”—and here follows a 
passage from Van Ettin’s book, but I prefer to give the wording 
from a very quaint English version of Van Ettin which I have 
found in the library of the Queen’s University of Belfast. It is 
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entitled ‘“‘ Mathematical Recreations, or a collection of sundry 
excellent problems out of ancient and modern phylosophers 
fae: first written in Latin and Greeke, and then compiled 
in French by Heury Van Ettin, and now in English with the 
examinations and emendations of divers modern mathematicians. 
Printed by William Leake and sold at the Crown in Fleet Street 
between the Temple Gates, 1653.” Iturn to Problem CVIII, and 
find it reads: ‘An infalliable prpetual motion. Mix five or six 
ounces of mercury with is equal weight of tin, grinde it together 
with ten or twelve ounces of sublimate dissolved in a celler upon a 
marble for the space of four days, and it will become like Oil olive, 
which distil with fire of chaffe or driving fire, and it will sublime dry 
substance. Then put water upon the earth, in the form of lye, 
which will be at the bottom of the Lymbeck and dissolve that 
which you can, filter it, then distil it and there will be produced 
very subtile antomes, which put into a bottle close stopped and 
kept dry and you shall have your desire, with astonishment to all 
the world, and especially to those who have travelled herein 
without fruit.” 

The other class I mentioned, the physical, is well represented 
in history. Two or three examples will show the nature of the 
machines, 

There was, of course, that famous motion which Wilkin tells 
us of, invented by Cornelius Van Dreble and presented by him to 
King James, “ wherein was represented the constant revolution of 
the Sun and Moon, and that without springs or weights.” One 
Thomas ‘Tymme, who professes to be a great friend of the maker, 
tells us how it was done. ‘‘ By extracting a fiery spirit out of the 
mineral matter, joining the same with his proper air, which 
included in the axle tree of the first moving wheel being hollow, 
carrieth the other wheels making continual rotation.” Wilkin is 
somewhat sceptical with regard to Tymme’s explanation, as he 
says—‘‘ What strange things may be done by such extractions I 
know not and therefore dare not condemn this relation as 
impossible, but methinks it rather like a chymical dream than a 
philosophical truth.” 

e 
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Some schemes have had extraordinary success in gaining 
belief and even in some cases in obtaining the assistance of 
capitalists to develop the inventions. 

One of the most curious cases, illustrating the extent to 
which human credulity can be played upon by a visionary 
enthusiast, is found in the story of the American, Keely. This 
man succeeded in gaining the ears of one or two sharp American 
company promoters, as well as arousing an unreasoning faith in 
a multitude of otherwise sensible persons, who proved their faith 
by their action in financing a company to enable Keely to finish 
his experiments, complete the machine, and put it upon the 
market. Not even failure after failure, nor the passage of years 
succeeded in quenching the faith of some of his friends in his 
mythical constructions, but the man died and his pretensions 
perished with him. 

I have spoken of Keely’s constructions as mythical, but there 
was nothing inherently absurd in the theories or hypotheses upon 
which he founded the construction of the machines which many 
observers declared were successfully operated in their presence. 

It is a peculiar psychological fact that among a people so 
energetic and hard-headed as the Americans every imposture, 
depending for its success upon mystery, should find multitudes of 
believers. America is the home of Mormon, Christian Scientist, 
and a host of other sects, who each follow the leadership of a 
single person, it may be ignorant and impudent, or it may be of 
that much learning which maketh mad, but at least all agreeing 
in being mystics of the very first water. Thus when Keely began 
to publish his views and when their very boldnes of conception 
caught public attention, many, very many, were found to follow 
bim and look upon him as the great genius, philosopher and 
inventor of the day. American geese are always swans, and really 
Keely deserved a good deal of attention. 

According to Keely, leaving out all his jargon of musical 
terms, all matter is framed from the ether, and every atom, as 
every molecule, is in exceedingly rapid vibration, at a rate and to 
an amplitude which can be determined, and just as with gun- 
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powder and dynamite, a predetermined rate of vibration set up in 
the surrounding medium is, by sympathetic vibration, sufficient.to 
start an action which ends in the recombination of the atoms into 
new molecules, an action accompanied by the emission of energy 
in enormous quantity ; so, by the striking of some particular 
vibratory note, an atom, acting as a resonator, may start within 
itself such an action as may result in the rupture of its bonds and 
may thus set free the almost incalculable energy which there exists. 
Now-a-days, when we are familiar with such an action in the 
different experiments‘on radiation, when we know that a gradual 
release of some portion of the radium atom is constantly going on 
accompanied by an apparent generation of energy, the claims of 
such an hypothesis are not lightly to be dismissed as absurd. 
When Professor Fitzgerald was discussing Hertz’ experi- 
ments, then new, he used the words : “ If we consider the possible 
radiating power of the atom we find it may be millions of millions 
of times greater than Professor Wiedermann has found to be the 
radiating power of the sodium atom in a Bunsen flame, so that, if 
there is any reason to think that any greater oscillation might 
disintegrate the atom, we are still a long way trom such a rate.” 
Keely declared, however, that by his many years of experi- 
ment in vibratory physics he had discovered the means of 
obtaining just such a rate of vibration, and that by means of an 
instrument which he called the Liberator, he was able to disinteg- 
rate water, not into its molecules or atoms, but to disintegrate the 
atoms themselves, instantaneously obtaining from a charge of a 
few drops a pressure approximating to twenty tons to the square 
inch, and providing power as the atomic ether passed through an 
orifice of about one hundredth of an inch in diameter equal tc 
that developed by a hundred horse steam engine. Keely held 
that the ether exists in several forms and combinations. The 
ultimate ether cannot be restrained, but passes freely through the 
interstices of matter as wind passes through a coarse netting, but 
in its combinations, one of which he calls “atomic ether,” it 
behaves asa gas. Of course, if Keely’s machines had been suc- 
cessful, they would not have solved ‘‘ Perpetual Motion” in our 
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sense of the word, as the energy obtained from the machines 
would not have been greater, but less, than that supplied by the 
natural source drawn upon. 

The only other inventor of this class which I shall mention 
is another American, Charles E. Tripler, an early experimenter 
on the liquefaction of air. This gentleman is mentioned, though 
not named, in the ‘Encyclopaedia Britannica,” but the author of the 
article has done him an obvious injustice. He refers to him in a 
tone which would imply that he was quite an inexperienced tyro, 
who had got hold of a Hampson’s liquefyimg plant and did not 
understand its principle. Now in spite of some statements to 
the contrary it seems certain that Tripler was an experimenter of 
considerable skill, an original inventor, and that the plant which 
he used was auite an independent construction, paralleling Hamp- 
son’s, indeed, but certainly not a copy. 

Mr. Tripler was introduced to the British public through an 
enthusiastic article by Ray Stannard Baker in the ‘“ Strand 
Magazine” of April, 1899. 

The title of the article is, “ Liquid Air, a new substance that 
promises 10 do the work of coal and ice and gunpowder at next 
to no cost.” It begins in heroic strain, describing Tripler dipping 
up the liquid air in an old tin saucepan and pouring it about like 
water, then proceeds,—‘“ All this is wonderful enough, but by no 
means the most wonderful of the inventor’s achievements. I saw 
Mr. Tripler admit a quart or more of liquid air into a small 
engine. A few seconds later the piston began to pump vigorously , 
driving the flywheel as if under a heavy head of steam. The 
liquid air had not been forced into the engine under pressure and 
there was no perceptible heat under the boiler, and yet the little 
engine stood there in the middle of the room, running apparently 
without motive power, making no noise and giving out no heat or 
smoke, and producing no ashes, and that is something that can 
be seen nowhere else in the world—it is anew and almost incon- 
ceivable marvel.” We wonder for a moment wherein lies the 
marvel, but socn discover it. Mr. ‘l'ripler asserts that by the use 
of three pints of liquid air in the engine he can obtain ten pints 
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from the liquefying plant which it works, thus leaving seven pints, 
at no cost, to drive another engine doing useful work. 

“This almost takes your breath away,” says the interviewer, 
‘but this, you remark, is perpetual motion.” ‘ No,” says Mr. 
Tripler, sharply, “no perpetual motion about it. ‘The heat of the 
atmosphere is boiling the liquid air in my engine and producing 
power just as the heat of coal boils water and drives off the steam, 
I simply use another form of heat ; I get my power from the sun 
—the perpetual motion crank tries to use the attraction of gravita- 
tion, not the heat of the sun.” ‘Then the interviewer raphsodises, 
“Tt is bewildering to dream of the possibilities of a source of 
power that costs nothing. Think of the ocean greyhound unen- 
cumbered with coal bunkers and sweltering boilers and smoke- 
stacks, making her power as she sails from the free ocean air 
around her.” 

Alas! whatever may have been the source of Tripler’s self- 
deception, the invention never materialised, and it is certain Mr, 
Tripler was as much of a “perpetual motion crank” as the gravi- 
tation theorists he mentions. 

But some attention must now be paid to devices intended 
to utilize the power of permanent magnets. 

Many such inventions have been proposed, the form often 
being that of a wheel having slightly projecting steel studs upon 
its circumference, intended to come under the influence of per- 
manent magnets and to be shielded from this influence by auto- 
matically inserting a small sheet of some insulating material at the 
proper moment to release the pull upon a particular stud and thus 
transfer the action to the next in rotation.. A figure representing 
such a wheel can be studied in the “ Aucyelopaedia Britannica,” 
where also it is pointed out that a stationary shield, should such 
be possible, would serve the same purpose. It is apparent from 
modern theories of energy that the use of such an automatic 
shield, were such a substance possible, could only result in one of 
two ways. Either the power needed to place such a shield in 
position would be equal to that due to the permanent magnet, or 
the rotation of the wheel would rapidly result in the demagnetism 
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of the permanent magnets, precisely as if surrounded by a helix 
and a current passed in the proper direction, and in either case 
the motion would cease. 

This idea has been very common duting the past two 
centuries. 

In the Belfast Central Library can be seen full series of the 
“ Gentleman's Magazine” and the “ Annual Register,’ and a 
study of these will well repay any person having leisure to consult 
them. In the “ Gentleman's Magazine” of 1751 a device similar 
to this is mentioned, while in the same journal of 1818 there is 
described a motion by John Spence, using a “black substance ” 
as. insulator to cut off the magnetic influence. It was said that 
the machine had been in operation for several years, and in the 
“ Yorkshire Gazette” of 1821 we read of it as still in motion, 
The ‘* Gentleman’s Magazine” says :—‘‘ We trust this ingenious 
man will meet with the encouragement he deserves—if not as the 
reward of his talents and perseverance, at least for the benefit of 
the community, for it is from such sources that great national 
improvements often arise.” 

The earlier inventors, however, were not troubled with any 
insulators. They presented the magnets boldly at the proper 
angle, they said, to the steel projections on the face of the wheel 
and, if we are to believe them, immediately obtained motion of a 
rotary character, powerful and continuous, The earliest example 
I have found in the work of John Taisner, published I think in 
1579, in which he describes a hollow rim or wheel of silver with a 
loadstone shaped like a truncated cone. ‘The interior of the rim 
was set with small pieces of steel which the loadstone attracted. 
Apparently the inventor had some knowledge of the repulsive as 
well as of the attractive forces of a magnet, and concluded that as 
the steel pieces were attracted by the pole presented towards 
them, as soon as they passed this pole they were repelled by 
the other. ‘Taisner says, ‘‘ neyther can continual motion be found 
by any other meanes than by the stone magnes in this manner,” 

About seventy or eighty years later Wilkin speaks in the 
book already mentioned of the magnetic power. He tells us that 
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‘the second way whereby the making of a perpetual motion has 
been attempted is by means of the magnetical virtues which are 
not without some strong probabilities of proving effectual for this 
purpose.” He explains that Taisner, Peregrinus, Bettinus, 
Cardan and others imagined that by a combination of loadstones 
and steel, by alternate attractions and repulsions, such a motion 
might be obtained, but thinks this cannot be, since ‘‘ D. Gilbert, 
who is especiaily versed in magnetical experiments, considers it 
to be a vain and groundless fancy.” He had himself tried several 
methods, and at one time imagined himself crying, ‘‘ Eureka!” 
over a device which he describes. It essentially consisted of an 
inclined plane with a small trapdoor opening from below at the 
lower end, and a hole of certain size at the upper. At the top of 
the plane was placed the loadstone or magnet, and a steel ball 
was placed upon the plane. Of course it will, if the magnet be 
sufficiently strong, run up the plane until it reaches the hole, 
through which it will drop, and falling upon a track shaped to the 
arc of a circle hung vertically, will run down the track, through 
the trapdoor at the bottom, and start all over again. On further 
consideration he sees it cannot succeed, and states his reasons 
with considerable acuteness, but shows no sign of noticing that 
anything but a mistake in method prevents the success. 

In 1718 it was reported from Frankfort that there had there 
been constructed an airship which operated most successfully. It 
was raised by the power of a “ Coral Agate ” in its roof, a magnetic 
action being thus produced. 

There have been very many inventions, and a host of schemes 
for the utilization of magnetism for the production of power, but 
in no case have I discovered anything novel or unrepresented by 
the two or three instances I have already given. 

The number of inventions intended to utilize gravitation in 
some form is beyond all expectation. , 1 have no doubt whatever 
that a weighted wheel device was invented very early in the 
history of the quest for perpetual motion, but the first historical 
mention which I have noticed is found in the notebook of 
de Honecourt, a French architect of the 13th century, whose 
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sketch-book is still preserved at Paris. He says: ‘‘ Many a time 
have skilled workmen tried to contrive a wheel which will move 
of itself ; here is one way, and is by an uneven number of mallets 
or with quicksilver.” I have not been able to obtain a copy of 
his drawing, but it is evidently similar in principle to many which 
follow it. The great engineer and architect, Leonardo di Vinci, 
also believed himself to have solved the problem, but of his inven- 
tion also I have failed to obtain a copy, though it seems to have 
been of the weighted wheel type. Innumerable machines have 
been designed and constructed on these principles, their authors 
being confident of their complete success, but somehow they 
failed in the performance. Such inventions were specially 
numerous between the time of di Vinci and that of the Marquis 
of Worcester, but almost without variety. Wilkin carefully 
examines the idea, and by means of a method of moments con- 
vinces himself that the device cannot succeed. He tells us that 
he used the science of Trochilics, or wheeled constructions, and 
with Aristotle as his authority upon the balance, he is convinced 
that such wheels are always in equilibrium. 

There are, however, two records in this class of invention so 
historically interesting that a short notice is necessary, that in- 
vented by the Marquis of Worcester, and that constructed about 
fifty years later by Orphyreus. 

The famous Edward Somerset, Marquis of Worcester, who 
died in 1667, describes this wheel in the “* Century of Inventions,” 
which seems to have been written between 1645 and 1655. ‘The 
date is not quite certain, indeed one authority states that it was 
first published in 1648, while it is often said that it was first 
printed in 1663, four years before the death of the author, while 
the book itself seems to be dated 1659. The text runs ;—‘To 
provide and make that all the weights of the descending side of a 
wheel shall be perpetually further and further from the centre than 
those upon the mounting side, yet equal in number and heft the 
one side to the other ; a most incredible thing if not seen, but 
tryed before the late King of happy and glorious memorye in the 
Tower by my directions, two extraordinary ambassadors accom- 
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panying his majesty and the Duke of Richmond, D. Hamilton 
and most of the court attending him. The wheel was fourteen 
feet over and forty weights of fifty pounds apiece; Sir William 
belfort, Lieutenant of the Tower, and yet alive, can justify it with 
several others. They all saw that no sooner had these great 
weights passed the diameter line of the upper side but they hung 
a foot further from the centre, and no sooner passed the diameter 
line of the lower side but they hung a foot nearer. Be pleased to 
judge the consequence.” 


Hic I.—Gravity WHEEL. WEIGHTED LEVERS. 


Now it is very certain that this wheel never moved of itself, and 
yet the Marquess of Worcester was a man of lofty character and 
the highest honour, a man of scientific skill and learning who had 
done noble service for the King. It 1s a singular problem in 
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psychology, the attempt to reconcile the known character of the 
man with his statement thus put on record. 

Frem the description the wheel would seem to depend on 
the same principle as that shown in the print. When this wheel 
moves as each weighted lever reaches a certain point in its path it 
falls into a position practically extending a diameter, but as the 
wheel reaches another point in its rotation the same lever drops 
into a position almost tangential. Hence, said the numerous 
inventors of wheels of this class, the weights being much farther 
from the centre during their descent than during their ascent, the 
descending side of the wheel always overbalances the ascending, 
and rotation becomes continuous and perpetual. A variation of 
this design is frequentiy found in which the weights were replaced 
by masses of quicksilver held in recesses so shaped that the same 
change of position occurred as in the case of the weight carrying 
levers. 

The other historical example I have referred tc is the wheel 
invented and constructed by Orphyreus, who was a councillor of 
the Landgrave of Hesse Cassel. This machine caused a wonder- 
ful sensation on the continent, and owes a great part of its 
historic interest to the examination made of it by Gravesande, and 
to his letter to Newton expressing his belief that the wheel was a 
solution of the problem. In this letter Gravesande describes the 
wheel as a very light construction of wood closely covered with 
canvas to prevent the interior from being seen. It was about 
twelve feet in diameter and fourteen inches broad on the face. 
When Gravesande moved it gently it always stopped as soon as 
he took his hand off, but when he gave it any considerable 
velocity in either direction, it immediately proceeded, gaining its 
full velocity in one or two revolutions and continuing at about 
twenty-five turns a minute, needing to be stopped by force when 
required to cease moving. He tells us that the motion had con- 
_tinued for two months in an apartment whose entrances were 
locked and sealed to prevent any communication. After that 
period, lest the machinery should wear out, the door had been 
opened by order of the Landgrave, and the wheel stopped 
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Gravesande examined the machine most minutely as far as its 
exterior was concerned, and was perfectly confident that no means 
existed for communicating motion from the outside. It was said 
that Orphyreus refused an offer of 80,000 crowns from an English- 
man for his secret, and was so much alarmed at the visit and 
examination of Gravesande that he smashed the machine to pre- 
vent its construction from becoming known. Neither in England 
nor on the Continent did faith in this wheel readily die out, and 
the curious reader will find in the ‘‘ Annual Register” of 1760 a 
correspondence from which I have obtained the copy of 
Gravesande’s letter which I have used. It will be noted that the 
correspondent had complete belief in the success of the con- 
struction. 

Since this date no perpetual wheel has caused much dis- 
cussion among scientific men, though two inventors have had 
rather singular honour paid to them. 

About a century ago one construction is said to have been 
the subject of an enquiry instituted by Cardinal Ilgolino, Legate 
of Ferrara, who nominated a commission of Engineers and Philo- 
sophers to examine and report upon the design. 

The report was said to be highly favourable, but is scarcely 
worth quoting now as its origin is historically doubtful. 

The other case referred to was in America, where in 1818 a 
fake machine was exhibited by a man named Redhefter. This 
machine caused a commotion in Philadelphia, so much so that a 
committee was appointed by the State Legislature to investigate 
its claims. In the “Journal of the Franklin Institute” the Editor 
asks the question—‘‘On which side were the scientific men of 
Philadelphia when Redheffer’s machine was exhibited on Chest- 
nut Hill”? He proceeds—“ Those who recollect the period will 
have no difficulty in answering the question. We believe that 
nineteen-twentieths of those that were so esteemed were avowed 
believers. We know one gentleman who professed, and was 
believed to be a man of great mechanical knowledge, who delayed 
in completing a patent lest Redheffer’s machine should prove a 
success.” 
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To come near home, I have found a large number of per- 
petual motion devices among the patent records in the City Library, 
though I am sorry to say that the series is far from complete, many 
patent specifications and even some volumes having disappeared 
before the collection came into the possession of the Library. 
Unfortunately the missing specifications are mostly out of print 
and the loss is irreparable. I have to thank the authorities of the 
Library for giving me facilities to have a considerable number of 
the drawings photographed and transferred to lantern slides. 
Only one or two prints from these can be given here. 

The earliest patents of the kind which I can find recorded 
were granted in 1627. In this year Felton and Dtewe were 
granted a patent for raising water, and Brounker, Apprice and 
Parham also received a patent for an engine to do ploughing and 
tilling land without the aid of horses or oxen and with only two men 
to put in action and to supervise. In the same year Mr. Parham, 
with two fresh associates, went one better, and proposed “to en- 
force and cause all manner of mills of whatsoever kind or nature 
to perform their wonted labour without the aid of horse or wind 
or water, to be set, worked and continued in motion by the 
strength and labour of one man only” 

Umfortunately, in those early days no description was given 
of the subject matter of the patent except a general enunciation 
such as has been quoted, and no drawings of this period have been 
preserved. 

The same description would serve many of the early patents, 
for example, No. 50 of 1630, granted to David Ramseye and 
others, claims ‘‘to make any sort of mills to go on standing waters 
without the helpe of wynde, water or horse” In No. 153 of 1662 
Ralph Wayne proposes “an engine which with the perpetual 
motion of itself without the helpe or strength of any creature will 
not only drain great levels of water . . . .” while in the same 
year the very next patent is granted to Wemys for “a way whereby 
all motions caused by the force of a river, wind or horses may be 
done by one or twc men . . . by an engine whose strength may 
be doubled or trebled at pleasure.” In No, 327 of 1693, Poyntz 
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obtains a patent for raising water “as well from standing water as 


from running streams, to go perpetually.” 

It is quite impossible to note anything like the number of 
patents found. The examination of the records has not been ex- 
haustive, yet about a hundred specifications have been discovered, 
many of which do not appear to have been noticed in any pub- 
lished literature on the subject. Only a few can be mentioned. 

(‘Lhe following patents and machines from other sources were 
illustrated upon the screen, some being Eos in the text. ] 
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Pies I].—TuHe STILLARD REVERSED. 
Harris Patent, No. 624, 1747.’ 


Gyroscope for magnetic motion, as previously described. 
2, Taisner’s magnetic wheel, dated 1579, also mentioned 
already. 
3. Wilkin’s magnetic inclined plane. 
4. Lever gravity wheel, shown in preceding pages. 
5 and 6. Mercury wheels, as described, 
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7. The stillard reversed. 

Because of its quaint nature this patent is illustrated here 
by a photographed copy of the drawing accompanying the patent 
which was issued to Harris in 1747 (No. 624). 

The word ‘“‘stillard” is the same as ‘‘steelyard,” and the 
drawing is exeeedingly picturesque. The inscription reads, in its 
original spelling and punctuation,—“‘ By the model of this draft 
two ounces will raise so much weight in an equal space and time 
that a thousand will not raise it ; as common and by applying a 
waterwheel in the room of this pulley; a perpetual motion is 
vained from a still water; as long as the materials will endure ; 
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Fic I1I.—Ricuarp’s PATENT, No. 1870, 1858. 
Gravity WHEEL, Heavy BALLs. 
agreeable to the patent granted ; and by adding more cranks ; 
and more levers, it may be augmented to a superior force ; espe- 

cially as I have added two wheels ; to cause a quick stroke.” 
8. Schwier’s wheel, patent No. 1745, of 1790. This inventor, 
like many others, contrived to lift heavy balls along the vertical 
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diameter of a bucket wheel, then at a certain height direct these 
balls by a slightly inclined shoot to the buckets of the wheel rea- 
soning that being so far from the centre the balls would have 
thereby sufficient additional power to raise them through the ver- 
tical diameter and yet leave some available energy for useful pur- 
poses. 
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Fic I1V.—Haywoop’s Patent, No. 1750, 1790. 
Gravity WHEEL. 

g. Richard’s patent, No. 1870, cf 1858, chosen for illustration 
in the text, utilizing precisely the same principle, but differently 
reasoned. The inventor here says that the number of balls 
descending greatly exceeds that of the ascending series, so that 
the latter is constantly overbalanced. ‘Thus in over a century the 
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fallacy is still persistent. Something the same was invented by 
Plato Oulton, patent No. 1744 of 1854, but the latter returned 
the balls by a spiral conveyor. But even so much earlier as the 
year 1618, R. Fludd describes a wheel which was intended to utilize 
exactly the same principle, and over and over again the idea 
recurs. | 

ro. (Illustrated in text.) Also works on the same principle. 
This print is copied from the specification of Haywood, patent 
No. 1750 of 1790, and it is seen that the mechanism is developed 
upon novel lines. The circles shown on the elevation are circular 
channels in which rest the weighted ends of levers which rotate 
about an axis eccentric to that of the wheel proper. The sectional 
drawing shows the construction, and from consideration of both 
it will be seen that the weighted ends of the levers rest on one 
side of the wheel further from the centre than upon the other, and 
the inventor argues that motion must ensue. It seems curious 
that any man could imagine that by the mere superposition of two 
mechanical devices, each of which is in exact equilibrium, any 
motion could be generated. 

11. Varley’s patent, No. 2181 of 1797, a peculiar application 
of pneumatic pressure, equivalent to Wellington’s phrase describing 
a similar invention, “a man lifting himself by his own waistband 
and carrying himself round the room.” 

12. A remarkable idea of a remarkable man, Sir William 
Congreve, who is well known by his connection with war inven 
tions, and took out this patent for the utilization of capillary 
attraction in 1827, (No. 5461). By means of guide pulleys at the 
angles of an inclined plane having one vertical and one horizontal 
side, he proposes to cause a band of thick sponge to move auto- 
matically. The horizontal side being plunged into water the 
sponge by capillary attraction proceeds to fill itself with water. 
This action is utilized by surrounding the spongy band by an 
outer weighted chain, by means ‘of which the water in the inclined 
portion of the sponge is quite prevented from rising, while the 
vertical side is free of pressure, and the inventor argues that this 
yertical side filling with water the equilibrium is disturbed and 
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continuous motion takes place. The invention was anticipated 
by a patent granted to Count de Thivelle in 1821 (No. 2472), and 
perhaps by that taken out in 1662 (No. 139) by Toogood and 
Hayes for draining difficult situations by means of sponges. 


Fic V.—PREDAVALLE’S PATENT, NO. 6510, 1833. 
FLOATING PISTON. 


13. The curious patent of Bartholomeo Predavalle, No. 6510 
of 1833. This is chosen for illustration because of its connection 
with a very interesting and famous man. 

To develop and work this invention a company was formed 
and a prospectus issued, promising incredible profits to the share- 
holders and giving the name of Augustus de Morgan as one of 
the directors. This project is, as far as I can remember, the only 


f 


86 Henry Kiddell on 


perpetual motion device specifically named in the ‘“ Budget of 
Paradoxes,” and de Morgan’s indignation at the unauthorized use 
of his name can be imagined. 

The invention consists of a cylinder, shown in section, and 
fitted with a piston of cylindrical form. The recesses shown are 
formed in the internal surface of the cylinder, and are filled on 
one side, where hatched in the sketch, with a heavy liquid, while 
a vacuum is maintained in the corresponding chambers shown 
unhatched. Of course, said the inventor, the internal piston 
tends to float upward on the side where the heavy liquid appears, 
and to fall on the side of the vacuous recesses. Hence a con- 
tinued and forcible rotation ensues. 

Even by the fiasco of this failure the inventor was not de- 
terred, as in 1857 he obtained a patent (No. 958) for an engine 
with capillary tubes; 1n 1858 (No. 2563) he transforms the static 
pressure of a column of water into dynamic pressure without loss 
of water, while in 1859 (patent No. 2859) he proposes to alternate 
the weight of a column of water upon the end of a balanced beam. 

The last invention is curiously paralleled by an Irish inven- 
tor, Benjamin Glorney, in 1852 (No. 1189), where motion 1s to be 
obtained by running a weighted carriage from end to end of a 
balanced lever. 

14. Picciotti’s patent, No. 1413 of 1859. The print in the 
text, photographed from the drawing accompanying the patent 
‘specification, proposes to do in 1859 exactly what Predavalle 
imagined he had accomplished in 1858,—transtorm the static 
pressure of a column of water into dynamic without loss of water. 
The vertical pipe shown contains a tall column of water or other 
heavy liquid, which also, by means of the hollow water chests 
shown, fills the four sets of thin-walled curved tubes. The 
inventor provides self-acting valves, indicated in drawing, by which 
the pressure is cut off from pairs of these tube chests alternately. 
Suppose a set of tubes to be in the position of extreme curvature, 
and their corresponding sets, above or below as the case may be, 
to be approximately straight. This corresponds to pressure upon 
the straight tubes and no pressure upon the curved. If now the 
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Fic VI.—Picciotti’s PaTEnT, No. 1413, 1859. 
HypRAvuLic ENGINE. 


conditions are reversed as to pressure, the curved tubes tend to 
straighten and the straight tubes to curve, thus moving the lever 
shown and giving opportunity to cause rotation by proper mechanism, 
Of course, says the inventor, the tubes remain still of the same 
length and diameter and have the same cubic content, so that no 
water ever leaves the vertical pipe, the only thing occurring being 
an alternation of pressure. 

15. A syphon mill, dated 1607, from an Italian print. Many 
inventors have thought that by making the descending leg of a 
syphen much larger in diameter than the ascending syphon, action 
can be had even with a shorter descent than ascent, and hence 
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from still water a constant stream.can be obtained by which to 
work a waterwheel. 

16. Robert Fludd’s wheel, already mentioned, dated 1618. 

17. Another syphon, dated 1733 

18. Mercury bellows, ‘This was apparently the last wheel 
receiving the honour of a notice from the Royal Society, and was 
the subject cf a discussion between the inventor, a Frenchman, 
and the famous Dr. Papin. In the absence of a drawing a des- 
cription could scarcely be followed. 

19. A mercury wheel in which the mercury was directed 
from buckets at one side of the wheel to those upon the other, 
and thus one side of the wheel was supposed to be kept always 
overbalanced and continual rotation caused. There were many 
allied inventions which need not be mentioned. 

20. A wheel described in the ‘‘ Wechanic’s Magazine” ot 
1827, in which exhausted cylinders were used in the same manner 
as the mercury buckets in No. 19. This parallels No. 9419 
of 1842. 

2r and 22. Illustrated a curious wheel described in the 
“ Tournal of the Franklin Institute,” which cannot be described in 
the absence of a drawing. 

23. A wheel described in the ‘ Mechanic's Magazine” of 
1823, using the Rangely rotary pump to supply water to drive a 
waterwheel. The inventor seems to have been under the idea 
that nothing was spent in power in the rotary pump except the 
trifling friction of the parts, and thus assumes that the wheel which 
is connected to the pump will be able to drive the latter and yet 
have a surplus of power to devote to a useful purpose. 

24. A wheel driven by the water issuing from an archimedian 
screw. The inventor assumes that the water in the screw is in 
equilibrium, and that no power is required to raise it except that 
lost in friction. The inventor of this wheel in a public advertise- 
ment offers to supply large or small models of the machine, or for 
a consideration to superintend the making and setting to work of 
such machines for any client desiring such accommodation. 

25. A double cone railway, where the inventor proposes to 
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use railway carriages shaped like double cones to run automatically 
up the double inclined plane, as in the well-known lecture experi- 
ment. At the end of every ascent he proposes to run the carriage 
down again upon a parallel track on a reversed incline. 

Very few words must be given to my conclusion. The en- 
quiry has been very laborious, but has been so interesting that It 
has never become wearisome. I find it stated in one grave pub- 
lication that the time spent on inventing and constructing perpetual 
motion devices has not been lost, any more than in the parallel 
case ef the philosopher’s stone, in the search for which the foun- 
dations of chemistry were laid. I utterly disbelieve this. I have 
not been able to discover one single invention of value or one foot 
of progress in mechanical science to show for all the lifetimes of 
labour and enormous sums of money spent on the quest. Nor 
does it seem that experience has brought wisdom. Every day the 
same old, old devices are being re-invented, and the waste of time 
and energy is too great. Just as I am closing there comes to me 
a drawing from the “Sunday Pictorial” of July 3oth last, showing 
a machine, with motor and dynamo, with the heading—“ Perpetual 
Motion Secret Discovered?” And at the foot of the drawing the 
following—“ Device invented by Joseph Roes, a Belgian-American, 
whose name must be added to the list of those who claim to 
have discovered perpetual motion. After the power has been 
generated gear wheels communicate it to a motor, which in time 
runs a smaller motor. This motor partly rewinds a spring and 
keeps it in a semni-wound state.” 

Yet there is nothing philosophically inconceivable in one class 
of perpetual motion, not that dealt with in the preceding pages, 
which denies the conservation of energy, but the vast class of the 
possible future which shall utilize the inconceivable stores of 
dynamic energy that are all around us,—the motion of the earth 
at one end of the scale, the vibration of the atom at the other. 
No one among us may live to see any advance in that direction, 
but I am confident that this conquest lies before mankind, though 
in what manner and by what devices 1s still hidden from us, 


14th March, 1910. 


Professor W. St. CLAIR SYMMERS, M.B., in the chair. 


MENTAL AND PHYSICAL FATIGUE, 
By Professor VALENTINE, 


(Adbstract.) 


At the outset, a distinction was made between the sensation 
of fatigue and real fatigue in the sense of reduced capacity 
for work. The sensation of fatigue is a safeguard, or should be, 
against excessive work, yet some persons do not experience this 
sensation until exhaustion has set in. A sex difference appears 
here, men responding more readily to the sensations of fatigue. 
Stimulants can overcome the sensation of fatigue, with the result 
that excessive work may be done. Dr. Rivers found that Cafeine 
gave a spurt at first with a feeling of freshness, but a rapid drop in 
work (physical) later. This means that sensations are deadened 
by the drug so that we may work beyond our strength. Waste 
products of the tissues are probably partly responsible for feelings 
of fatigue ; thus, massage by stimulating the circulation may get 
rid of the waste products and so reduce the feeling of fatigue in 
the muscle. 

MUSCULAR FaTIGUF. 


The difficulty of calculating muscular fatigue is increased by 
the fact that work may be shifted to new sets of muscles and so to 
new brain cells, and so fatigue is concealed. Researchers have 
attempted to isolate muscles, therefore, by means of the Ergograph, 
in which only one finger works. .Experiments with this instrument 
showed that fatigue is not due to the muscle itself, for when the 
will cannot work the finger any longer, it may be worked by 
electrical stimulus of motor nerves. Then again, when the 
electrical stimulus no longer works the muscle, the will may be 
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able to work it again. Further, when no movement can be made 
with the weight of say 5 kilograms, another considerable amount 
of work may be done if the weight is reduced to 43 kilograms. 

Thus we seein to get fatigue to particular conditions. An 
important fact shown by the experiments is that, when a muscle is 
fatigued, even light work 1s more injurious than heavy work done 
by a fresh muscle. This shows the foolishness and waste, from a 
business point of view, of working labourers beyond the point of 
fatigue. 

B,. RELATION BETWEEN 
MuscuLaR AND MENTAL FATIGUE. 

The popular idea is that we get rid of mental fatigue by 
means of muscular exercise. Stated thus, the idea is false. On 
physiological grounds the presence of fatigue products, whether 
caused by Mental or Physical work, would be likely to hinder 
muscular or mental work as the poisonous products spread over 
the whole system. Slides were shown demonstrating the great 
effect of vigorous mental work on muscular work ; in some 
cases the effects of severe mental work continued to result in 
inferior muscular work for several days, hence in the organisation 
of school work it is desirable that a period of rest should follow 
vigorous muscular games or drill. Ihe speaker had found that 
among large numbers of training college students gymnastics were 
more fatiguing for mental work than mental work of another 


type. 
C. MENTAL FATIGUE, 


Various methods of testing mental fatigue were described, 
including simple tests which could be applied by teachers in the 
schools. The effects of pauses in the work were also shown on 
the basis of experimental tests and the important distinction 
between boredom and fatigue was emphasized. Indeed, easy 
work has been found to be more fatiguing in the long run than 
hard work, owing to the onset of boredom. A theory of fatigue 
was suggested, namely, that interest is the key which unlocks the 
normal store of energy. Where there is lack of interest there is 
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wastage, there is friction ; energy under these circumstances is 
much harder to replace. Interest may unlock the main store 
of energy again and make us feel fresh. Biologically, it is com- 
prehensible that keen interest, due to real needs, should give a 
man energy, but this mechanical theory needs supplementing with 
a reference to inhibitory impulses set up by fatigue, which act as a 
safeguard to prevent exhaustion. Various experiments in schools 
were described showing what was the n.ost desirable length of play- 
interval, etc. Experiments in evening schools have shown that 
much of the work done late at night was of practically no value 
owing to the excessive fatigue of the students. 


SCHOOL PROBLEMS. 


We need still further inquiries as to the best time of the day 
to take the various subjects and to place the recreation periods. 
Here in Belfast it would be particularly interesting to discover 
whether the long morning session in the schools, from 9—z or later, 
is worse or better than the English system, g—12 and 2—4, with 
a heavy meal between. There is little doubt that, where the 
English hours are adopted, more work is done by having school 
on the Saturday morning and giving one or two afcernoon holidays 
during. the week. And the question may well be raised as to - 
whether afternoon school should not be abolished entirely for 
infants. 

There is considerable evidence already that the strain of work 
in school and the loss of fresh air and exercise is so harmful to 
children of 3to5 or 6 years that large numbers of them actually 
lose weight during the first year at school, and the present 
suggestion that we should economise during the war by giving no 
instruction to children under 6 years seems almost the most sensible 
suggestion made just now as to economy in educational expenses. 

Obviously much depends on the nature of the work done in 
school by these little ones and the length of their play intervals, 
and it would not be an insuperable task to discover by experiment 
what the ideal arrangement would be for the sake of both mind 


and body. 
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THE WORLD OF BUSINESS. 

Investigation might also be carried on in the sphere of 
mechanical labour. Already some wonderful results have been 
obtained in America at the great Bethlehem steel works. Three 
hundred labourers had to shovel heavy iron ore, moderately heavy 
earth, or light ashes. A scientific investigator suspected that the 
reason better wcrk was not done might lie in the size of the shovels 
used. The same size of shovel was used both for heavy ore and 
light ashes. So the burden was sometimes so heavy that rapid 
fatigue followed or the mass was so light that the workman’s energy 
was wasted. The investigator set out to find what were the ideal 
sizes of spades for the different kinds of work to get the maximum 
amount of work out of the men without undue fatigue. He first 
discovered the exact weight which the average man could handle 
best (21 lbs.), and afterwards the size of the shovels was varied 
according to the material to give always approximately this weight. 
Ten shovels of different sizes were designed. The most favourable 
rest pauses were discovered by experiments, and the manager was 
able to increase the output enormously, and so reduce his staff 
and increase wages. Each man now shovelled on the average 
over 50 tons where he had shovelled 16 tons, and with no more 
fatigue. 

Similar experiments were done in the lifting of pig iron. The 
specially important part was found to be the right distribution of 
rest periods. Fora certain weight of iron rest had to be 55 per 
cent. of time ; for heavier, more; for lighter, less. These were 
therefore fixed for the workmen, who worked when the foreman 
told them, and rested when the foreman told them, longer rests 
being given when heavier weights were lifted. If the manager 
had promised the men a bonus for extra work they would doubt- 
less have rushed the work during the first few hours, and exhausted 
themselves (c.f, men at Belfast works who worked three days and 
three nights running to get extra pay) 

As it was, their work was quadrupled, their wages raised 60 
per cent, and yet the management saved greatly by the change. 

It may well be questioned whether the custom of working 
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munition labourers seven days a week and overtime, as is done so 
largely throughout the country, will in the long run produce any 
more goods, and this is now being suspected and attended to. 
But a few experiments at the beginning of the war might in the 
course of a few weeks have settled this question definitely for us. 
For example, four factories might be selected of similar type and 
workmen withdrawn from similar localities, run them for a few 
weeks seven days a week and overtime, and note the quantity of 
_ work turned out. Then for a month continue factory A as before ; 
in factory B drop Sunday work but continue overtime ; in factory 
C drop overtime but work Sundays ; in factory D drop both over- 
time and Sundays. Keep exact record of production in all. This 
of course would require co-ordination and Government control. 

In conclusion, we have to admit the extreme difficulty of 
experiment when we are concerned with the complex human mind 
and body, and only by great patience and firm resolution to 
reserve one’s judgment until repeated tests under varying con- 
ditions have been made, can we hope to attain reliable results. 
But in judging the practical value of such work we must remember 
that it has only been attempted within the last few years ; and as 
Bergson said: ‘“‘What might we not have seen accomplished if 
the great crowd of investigators who have spent so many years in 
experimenting in the physical sciences had been paralleled by a 
group of workers, equal in number and devotion, experimenting 
in the sphere of mind.” 


ULSTER SPIDERS COLLECLED IN, rons. 
By J. A. SIDNEY STENDALL, Assistant Curator. 


BELFAST MUNICIPAL ART GALLERY AND MUSEUM. 


A former member of the Belfast Natural History and Philo_ 
sophical Society, the late Mr. Thomas Workman, has placed on 
record in the Society’s proceedings for 1880, a list of 64 species of 
spiders collected by himself in Ulster. A total of 112 species is 
given, including the Templeton records, though some are doubtful 
records owing to certain type specimens having been lost. As far 
as I can gather, all that remains of the Workman Collection of 
Spiders is preserved in the Belfast Natural History and Philo- 
sophical Society’s collection, and deposited in the City Museum. 
Dr. A. Randell Jackson (Chester) has examined these specimens, 
and I have deemed it sufficiently important to give a list of names 
and localities together with the Museum accession number pre- 
ceding each name. The list comprises 25 species, 23 being 
Ulster specimens and 2 English. All the specimens are in 
extremely poor condition and to quote Dr. Jackson’s own words, 
“practically valueless.” However, they comprise all that remain 
of the Workman Collection, and are now safely preserved for all 
time, if only to serve as a memorial to one who did good work for 
the Society and for science generally, in days gone by. 

Family). DYSDERIDAE. 
1913-132 Segestria senoculata, Linn, Belfast. 
1913-149 Oonops pulcher, Templ. Belvoir Park, Belfast. 
Family. DRASSIDAE. 
1913-150 Prosthesima latreillii, C. L. Kk, Portballintrae, Co. Antrim. 
1913-144 Clubiona reclusa, Cambr. Colin Glen, Belfast. 


1913-142 aS holosericea, De Geer. Belfast. 
1913-145 4 comta, C.L.K. Belvoir Park, Belfast. 
Family. DICTYNIDAE, 
1913-128 Amaurobius similis, Bl. Belfast. 
Family. AGELENIDAE, 
1913-147 Agelena labyrinthica, Clerck. Surrey. 
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Family. THERIDIIDAE. , 
1913-151 Theridion tepidariorum, C.L. kK  Rubane, Co. Down. 
1913-137 Robertus lividus, Bl]. Islandmagee. 
1913-139 Brigone arctica, White. Glastry, Co. Down. 
1913-133 Neriene rubens, BPI. Belfast. 
1913-146 Dismodicus bifrons, Bl. Islandmagee. 


Family. MIMETIDAE. 
1913-148 Bro furcata, Villers. Colin Glen, Belfast. 


Family. BPEIRIDAE. 
1913-136 Tetragnatha extensa, Linn. Windsor, Belfast. 
1913-135 Zilla x-notata, Clerck. Windsor, Belfast. 
1913-134 ,, atrica,C. L.K. Glastry, Co. Down. 
1930-130 Bpeira diademata, Clerck. Glastry, Co. Down. 
1913-127 »,  eornuta, Clerck. Portballintrae, Co. Antrim. 


Family. THOMISIDAE. 
1913-138 Mysticus erystatus, Clerck. Portballintrae, Co. Antrim. 
1913-143 Oxyptila atomaria, Panz. Box HIlill, Surrey. 


Family. LYCOSIDAE. 
1913-131 Trochosa ruricola, De Geer. Portballintrae, Co. Antrim. 
1913-129 bes terricola, Thor. ” ” 
1913-140 5 picta, Hahn. ” ” 
1913-141 Lycosa palustris, Linn. Belfast. 

The work done by Mr. Workman was afterwards continued 
by Professor G. H. Carpenter, of the Royal College of Science, 
Dublin, who published in 1898 a list of Irish Spiders, including, 
_ of course, all previous records. 

Mr. Denis R. Pack-Beresford, D.L., M.R.I.A.; has since 
carried on the work, and in 1909 published a supplementary list 
of the Spiders of Ireland, but since the days of Mr. Workman the 
spider fauna of Ulster has received but scant attention. 


In April, 1915 I decided to apply myself to the study of 
Ulster spiders, particularly those of N.E. Ulster, including our 
immediate neighbourhood. The Relfast Natural History and 
Philosophical Society most willingly came to my aid, making me 
a grant which has enabled me to work far more freely than I 
should otherwise have been able, and to the Society I wish ta 
express a deep sense of gratitude. 
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During the year 1915, i.e., since the month of March, I have 
devoted what little spare time available to visiting various known 
localities in the hope of unearthing species of doubtful records and 
gathering specimens in pastures new. 

As far as I have been able to work at the material accumu- 
lated, I find there are 60 species to record. Of these, one species, 
Leptyphantes nebulosus, Sund. has not hitherto been recorded 
from Ireland, and the males of two species, Agvneta conigera, 
Cambr. and Metopobactrus prominulus, Cambr. have also made 
their first appearance in this country among the Ulster fauna. Five 
species are recorded as new to Ulster, while the total number of 
new county records is 16, being mainly from the counties Down 
and Antrim ‘The complete list of 60 species is appended. 

I should like before closing this report to say how very much 
indebted I am to Dr. A. R. Jackson, who has examined all my 
specimens, and Mr. Denis R. Pack Beresford for the valuable 
assistance they have accorded me in my researches. 


KEY, 

(j= list of the Spiders of Ireland.” by G.H. Carpenter.. Proc : 
Royal Irish Academy, 1898. 

(2)=“ Irish Spiders.” by Thomas Workman. Proc: Belfast Nat. 
Hist. & Phil. Society, 1880. 

(3)=“ A Supplementary List of the Spiders of Ireland.” by Denis 
R. Pack-Beresford. Proc: R.I.A., 1909. 

(4)=“ Araneida, phalangida.” by Denis R. Pack Beresford. Clare 
island Surveys Proce sR.WA; 1614: 

(5)=Records kindly given to me by Mr. Denis R. Pack-Beresford, 
and not previously published. 

x= Not previously recorded from Ireland. 

*—Not previously recorded from Ulster. 

+=Not previously recorded from County. 

Family. DYSDERIDAE. 
Segestria senoculata, Linn. common in Co. Antrim and Down, under 
stones. 


Family. DRASSIDAE. 
Drassodes lapidosus, Walck. common. 


eal 
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Clubiona reclusa, Cambr. common in Co. Antrim and Down, in hedge 
debris. 
Clubiona lutescens, Westr, 2 males, Cregagh Hills, Co. Down, 18/5/15, 
in hedge debris. 
Previously recorded in Ulster from Armagh (1). 
Clubiona compta, C.L.K. 1 female, Monk’s Hill, Belfast, Co. Antrim, 
27/6/15. 
Previously recorded from Ulster—Londonderry ; Colin Glen, Belvoir, Co. 
Antrim ; Loughgilly, Poyntzpass, Co Armagh (1). 


Family) DICTYNIDAE. 
Amaurobius similis, Bl. common in Co. Antrim and Down, in outhouses. 
Amaurobius fenestralis, Stroem. common in Co. Down. 


Family. AGELENIDAE. 
Tegenaria derhamii, Scop. common in Belfast. 


Family) THERIDIIDAE. 
Theridion denticulatum, Walck. 1 female, Newtownbreda, Co. Down, 
20/5/15, under stone. 
Previously recorded from Ulster -Windsor, Belfast, Co. Antrim, (2) ; 
Nr. Kilrea, Co. Antrim, (3) ; Bangor, Co. Down. (5). 
Theridion pallens, Bl. 1 female, Cregagh Hills, Co. Down, 9/5/15, 
beaten from Gorse bush. 
Previously recorded from Ulster—Belvoir Park, Co. Antrim ; Armagh (1). 
Theridion lineatum, Clerck. very common in Co. Antrim and Down, in 
Gorse bushes. 
Pholcomma gibbum, Westr. 1 female, Cregagh Hills, Co. Down, 
30/5/15, in hedge debris. 
Previously recorded from Ulster—Colin Glen, Nr. Belfast, Co, Antrim, 
1 female (2). 
Robertus lividus, Bl. common under stones. 
Linyphia triangularis, Clerck. very common on Gorse bushes. 
Linyphia pusilla, Sund. Cave Hill, Nr. Belfast, Co. Antrim. 
Linyphia clathrata, Sund. common in Antrim and Down. 
Leptyphantes nebulosus, Sund. 1 male, 4/4/15; 1 female, 5/10/15, 
Belfast, Co. Antrim, in outhouses. 
First record of the species in Ireland. 
Leptyphantes terricola, C.[..K. 1 female, Ballynahinch, Co, Down, 
8/5/15. (Coll. by Mr. Nevin H. Foster, M.R.I.A., &c.). 
Previously recorded from Ulster—Londonderry ; Colin Glen, Co. Antrim ; 
Poyntzpass, Co. Armagh ; Newcastle, Co. Down (t). 
Leptyphantes tenuis, 6]. common in Antrim and Down. 
Lepty phantes blackwallii, Kulcz. 3 males, Cregagh Hills, Co, Down. 
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Bathyphantes concolor, Wid. 1 female, Ligoniel, Nr. Belfast, Co. 
Antrim, 20/5/15. 
Previously recorded from Ulster—Ballycastle, Murlough, Islandmagee, 
Co. Antrim ; Armagh.(1); Lough Erne,{Bundoran, Tory Island(5). 
Bathyphantes gracilis, B]. 1 female, Cave Hill, Nr. Belfast, Co. Antrim, 
5/6/15. 
Previously recorded from Ulster—Coolmore, Co. Donegal ; Armagh. (1) ; 
Nr. Kilrea, Co. Antrim (3) ; and Carrickmacross, Ulster Canal, 
Lough Erne, Bundoran, Bangor, Kilroot, Islandmagee (5). 
Porrhomma pygmaeum. Bl. I female, Ligoniel, Nr. Belfast, Co. Antrim, 
18/4/15 ; 1 female, Cregagh Hills, Co. Down, 10/10/15. 
Centromerus bicolor, Bl. both sexes, Cregagh Hills, Co. Down, 
10/10/15, in hedge debris. 
Numerous records from Ulster (1). The only previous record from Co. 
Down is Hilltown (5). 
+ Macrargus abnormis, Bl. 2 females, Glasslough, Co. Monaghan, 4/9/15, 
(Collected by Mr. Nevin H. Foster, M.R.I.A., &c.). 
Previously recorded from Ulster-Dungiven, Co. Londonderry (1) ; 
Ballycastle, Black Mountain, Co. Antrim (5). 
© ale Agyneta conigera, Cambr. both sexes, Cregagh Hills, Co. Down, 
*++ 30/5/15, under stones ; t female, Monk’s Hill, Nr. Belfast, Co. 
Antrim, 27/6/15, under moss on tree. 
Not previously recorded from Ulster, and the male net previously recorded 
in Ireland, two females taken in Co. Carlow by Mr. Denis R. 
Pack-Beresford (3). 
+ Microneta viaria, Bl. 2 males (one a dwarf), Whitewell, Co. Antrim, 
20/5/15, among dead leaves. (Collected by Mr. Sylvanus 
Wear). 
Previonsly recorded from Ulster once— Londonderry (1). 
Micryphantes rurestris, C.L.K. 1 female, Cregagh Hills, Co. Down, 
10/10/15, in hedge debris. 
Previously recorded twice from Ulster—-Armagh (1), Bangor, Co. Down (5). 
Maso sundevallii, Westr. 1 male, Castlereagh Hills, Co. Down, 28/6/15, 
among dead leaves. 
Previously recorded fron. Ulster three times—Londonderry (1) ; Bangor, 
Co. Down (3); Fermanagh (5). 
Gongylidium rufipes, Sund. 1 female, Cregagh Hills, Co. Down, 2/5/15. 
Previously recorded from Ulster three times (once doubtful) (1, ; Ram’s 
Island, Lough Neagh, Co. Antrim (3); Groomsport, Co. 
Down (5)- 
¢ Gongylidiellum vivum, Camb. both sexes, Castlereagh Hills, Co, 
Down, 6/4/15, among dead leaves. 
Previously recorded from Ulster onge—Ardara, Co, Donegal (5). 
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+ Gdothorax fuseus, Bl. 1 female, Cregagh [ills, Co. Down, 18/5/15, 
under stone. 
Previously recorded from Ulster twice—Arvagh, Co. Cavan ; Loughgilly, 
Co. Armagh (1). 

Tiso vagans, Bl. 1 male, Cregagh Hills, Co. Down, 10/10/15, in hedge 
debris. 

Erigone dentipalpis, Wid. both sexes, Portrush, Co. Antrim, 25/7/15, 
on golf links. 

Erigone arctica, White. 1 male, Holywood Shore, Co. Down, 15/5/15, 
in seaweed. 

Tt Dicymbium tibiale, bl. 1 female, Cregagh Hills, Co. Down, 10/10/15, 
in hedge debris. 
Recorded from Ulster once—Ardara, Co. Donegal (1), this being the only 
previous Irish record. 

Neriene rubens, Bl. 1 female, Cregagh Hills, Co. Down, 10'1o/t5, in 
hedge debris. 2 females, Islandmagee, Co, Antrim, 12/9/15, in 

- Gorse bush. 

+ Dismodicus bifrons, Bl. both sexes, Carr’s Glen, Nr. Belfast, Co. 
Antrim, 28/5/15, in debris; 1 female, Castlereagh Hills, Co. 
Down, 8/6/15, in grass; 1 female, Cregagh Hills, Co. Down 
10/10/15, in hedge debris. 

Previously recorded from Ulster four times—Islandmagee, Colin Glen, Co. 
Antrim; Armagh (1); Cave Hill, Belfast, Co. Antrim (3) ; 
Lough Erne (5). 

Diplocephalus fuscipes, Bl. 4 females, Ligoniel., Belfast, Co. Antrim, 
20/5/15, among grass and dead leaves ; 2 females, Whitewell, 
Co. Antrim, 20/5/15. (Coll. by Mr. Sylvanus Wear), under 
dead leaves. 

Numerous records from Ulster. 
¢ Entelecara trifrons, Camb. 1! female, Cave Hill, Belfast, Co. Antrim, 
5/6/15. 
Previously recorded three times from Ulster—Armagh, Poyntzpass, Co. 
Armagh (1); Lough Erne (5) ; and only two other Irish records. 

Savignia frontata, Lb]. 1 female, Holywood Shore, Co. Down, 15/5/15, 
among seaweed ; I female, Cregagh Flills, Co. Down, 10/10/15, 
in hedge debris. 

Previously recorded from Ulster—Dungiven, Londonderry ; Armagh, Poyntz- 
pass, Loughgilly, Co. Armagh (1); Hillsborough, Co. Down ; 
Carrickmacross, Co. Moneghan (5). 

*+ Pocadicnemis pumila, B]. 1 male, Cregagh Hills, Co. Down, 18/5/15, 
. in hedge debris ; 1 female, Castlereagh Hills, Co. Down, 20/6/15, 


under moss. (Coll. by Mr. S. Freeland). 
Not previously recorded from Ulster. Three Irish records—Carlow, 


Wicklow, Mayo. (5). 
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x male Metopobactrus prominulus, Cambr. 1 male, Carr’s Glen, Co. Antrim, 
& 4 


a 


28/5/15, in debris. 
Not previously recorded from Ulster, and only the female has hitherto been 
found in Ireland (a single specimen), at Mulranny, Co. Mayo, 
by Mr. Denis R. Pack-Beresford (4). 
Wideria antica, Wid. 1 female, Cregagh Hills, Co. Down, 12/5/15, in 
an outhouse. 
Previously recorded four times from Ulster—Newtown Hamilton, Poyntz- 
pass, Co. Armagh (1); Co. Antrim ; Newcastle, Co. Down (5). 
Walckenaera acuminata, Bl. | immature, Castlereagh Hills, Co, Down, 
28/6/15, under moss. 
Previously recorded from Hillsborough and Hilltown, Co. Down (5) ; in 
other parts of Ulster several times. (1.) 
Cornicularia cuspidata, Bl. 1 female, Whitewell, Co. Antrim, 20/5/15, 
among dead leaves. (Coll. by Mr. S. Wear). 1 female, Cave 
Hill, Belfast, Co. Antrim, 28/5/15, under moss. 
Not previously recorded in Ulster, and only two other records in Ireland 
— Killarney and Co. Carlow (5). 


Family. BPEIRIDZ. 
Pachygnatha degeerii, Sund. plentiful throughout Co. Antrim & Down. 
Pachygnatha clerckii. Sund. Carr’s Glen, Co. Antrim. 
Previous records numerous. 
Meta segmentata, Clerck. plentiful throughout Co. Antrim and Down. 
Meta merianze, Scop. Dundonald, Co. Down. 
Previous records numerous. 
Zilla x-notata, Clerck. common. 
Zilla atrica, C. L.K. common. I took several abnormally coloured 
specimens in crevices of rocks on shore, Gobbins, Co. Antrim. 


Epeira diademata, Clerck. common everywhere. 


Family. THOMISIDZ:. 
Xysticus cristatus, Clerck. common. 


Family. LYCOSIDZ. 
Pirata piratica, Clerck. Ballynafeigh, Belfast, Co. Down. 
Trochosa terricola, Thor. common. 
Tarentula pulverulenta, Clerck. Cregagh Hills, Co. Down. 
Previous records numerous. 
Lycosa amentata, Clerck. very common. 
Lycosa pullata, Clerck. very common. 
Lycosa palustris, Linn. common, 


& 


ANNUAL REPORT, foros 


The annual meeting of the Belfast Natural History and 
Philosophical Society was held on Friday, 13th October, 1916, in 
the Museum, College Square North. Professor James A. Lindsay, 
M.A., M.1)., occupied the chair, in the absence of the president, 
Professor W. S. Clair Symmers, and the following members were 
present— Messrs. R. M. Young, M.A., J.P.; A. W. Ferguson, 
J2Pi 3 Ag speets, J.P. > john Homeny Jae, Macill lexaegen 
N... Foster, W. Faren, Ey J. Elliott, WOR. “Rea, “His Gaon 
gomery, Alex. Milligan, E. Anderson, Henry Riddell, M.E. 
(honorary treasurer), and John M. Finnegan, B.A. (honorary sec- 
retary). 

Mr. Finnegan, Hon. Secretary, read the report of the council, 
as follows :— 

The Council of the Belfast Natural History and Philosophical 
Society have pleasure in submitting the Annual Report of the 
Ninety-fifth Session of the Society. 


LECTURES. 


The following programme of lectures was submitted and 
carried through in a successful manner :— 
oth November, 1915, Reference Department Hail, Belfast Public 
Library. 
‘‘ SHIPBUILDING ” :—Mr. Alec Wilson, J.P. 
rath December, 1915. Museum, College Square North. 
‘“‘ SIBERIA ” :—Miss Haviland, 
rrth January, 7976. Museum, College Square North. 
‘‘PREHISTORIC IWELLINGS AND Paces” :—Mr, H. C. 
Lawlor, 
Sth February, 1916. Museum, College Square North. 
“THe SEARCH FOR PERPETUAL MoTION” ;—Mr. Henry 
Riddell, M.E. = 
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14th March, 1916. Museum, College Square North. 
‘“MENTAL AND PuHysIcaL FaTIGUE” :—Professor Valentine, 
Q.U.B. 
The lectures were illustrated by special lantern views and 
were evidently keenly appreciated by the large audiences present 
at them. 


RESEARCH WORK. 


Mr. H. C. Lawlor, to whom the Society made a Grant for 
Research delivered an interesting lecture based on his work, 
before the members of the Society during the Session. 

Further—In order to encourage Research work in Ulster, the 
Council offered a prize of £50 for a Monograph on any depart- 
ment of Botany, or Zoology, or Palaeontology, whilst a fund of 
450 was made available for the purpose of making grants in aid 
of the expenses incurred in any original research in Science. The 
conditions under which the prize was offered were as follows :— 

(1) The Monograph must embody original work not hitherto 

published, and must be ina form suitable for publication. 

(2) Competition is limited to non-professional workers in 

, Ulster. 
(3) The Monograph must reach the Honorary Secretary on or 
before 1st November, 1915. 

(4) The Monograph of the successful competitor becomes the 

property of, and may be published by the Society. 

(5) The council reserves the mght to refuse the prize in case 

of insufficient merit. 

Scientific workers are invited to apply indicating the scope of 
the research and giving such evidence of their fitness as may be 
necessary. 


PROCEEDINGS OF KINDRED SOCIETIES. 


Reports of the Transactions and Proceedings of Kindred 
Societies both home and foreign were received and acknowledged. 
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A list of these reports will be attached to the Society’s report. 
It will be observed that a number of reports of foreign societies 
are missing from this year’s list. ‘This is doubtless due to the 
exigences of the European War. 

A prize of £50 was awarded to Mr. Stelfox and Mr. Robert 
Welch for their Moncgraph on the Land and Fresh Water Mollusca 
of Ulster. 

The Council is of opinion that this Monograph is well worthy 
of publication, but the matter has been left in the Authors’ hands 
at present. 

The Council deplores the death of Mr. Seaton F. Milligan, 
who was a member of the Council and one of the most 
enthusiastic members of the Society. 

The following Members of Council retire and are eligible for 
re-election :—Sir John Byers, Mr. John Horner, and Mr. R. M. 
Young. 

Mr. H. Riddell, honorary treasurer, submitted the statement 
of accounts and balance cheet, which stated that they had opened 
the year with a balance in the bank of Agr gs. 7d. A sum of 
£50 had been taken out of the deposit money and another 4 50 had 
been added from the reserve, and the £100 invested in the 5 per 
cent. War Fund. The total expenditure, including the £100, 
was about £297, leaving a balance in the bank at the end of the 
year of £81 13s. 5d. They really stood about £40 better than 
they did at the beginning of the year. In conclusion, Mr, Riddell 
said their membership was steadily decreasing owing to old 
members dying and no new members coming forward to take their 
place. He asked the members to try and secure additional 
members for the society, and mentioned that the fee was only 
1os., without the obligation to take a share. 

Professor Lindsay, in moving the adoption of the reports, 
said it was a matter for congratulation that that old society had 
pursued its way successfully during the last session, in spite of the 
anxieties of the very troubled time. Having referred to the 
general work of the society, the chairman spoke of the carrying 
on of the encouragement of research, which was one of the most 
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fundamental functions of any scientific body. In conclusion, Pro- 
fessor Lindsay said the society existed not only to disseminate 
knowledge, but if possible to advance and create it, (Applause.) 

Mr. Speers seconded and endorsed the words of the chairman. 

On the motion of Mr. Foster, seconded by Mr. Milligan, Sir 
John Byers, Mr. J. Horner and Mr. R. M. Young were re-elected 
members of Council, together with Dr. Allworthy and Mr. W. 
Faren. 

A vote of thanks having been passed to the chairman, the 
proceedings terminated. 
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EXCHANGES. 


Bevtrast—Report and Proceedings of the Belfast Naturalist Field 
Club. 


nc Annual Report of the Committee of Public Libraries. 
BrrMINGHAM—Natural History and Philosophical Society. 
a Midland Institute Scientific Society. 
BricHton—Annual Report of Brighton and Hove Natural 
History and Philosophical Society. 
BRooKLYN—Science Bulletin of Brooklyn Institute of Arts and 
Sciences. 
BurraLo—Bulletin of Buffalo Society of Natural Sciences. 
Catcutta—Records of the Geological Survey of India. 
Memoirs of the Department of Agriculture in India. 
Botanical Series,and Entomological Series, also the 
Agricultural Journal of India. 

cs Records of the Indian Museum Land Planarians. 
CaLiFORNIA— Proceedings of the California Academy of Sciences, 
University of California Publications in Botany. 

<5 University of Calitornia Publications. 

CanapDA—Geological Survey Publications. 

a Summary Report, 1914. 

a Anthropological Series. 
Museum Bulletin. 


”? 


” 


” 


” 
CaMBRIDGE— Proceedings of Cambridge Philosophical Society. 
Carpirr-—Transactions of the Cardiff Naturalists’ Society. 
ConneEcticut-—Transactions of Academy of Arts and Sciences. 

The Craniometry of Southern New England, 
Indians. 
CoPENHAGEN—Academy of Science and Arts. 
DuBLIN — Scientific Transactions of the Royal Dublin Society, 
also Scientific Proceedings and Economic Proceedings. 
5 Royal Society of Antiquaries of Ireland. 
- Royal Zoological Society of Ireland, 
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m1 Che National Library. 


- The Irish Naturalist. 
EpInBURGH—Notes from Royal Botanic Gardens, Edinburgh. 
¥ Transactions cf the Botanical Society of Edinburgh 
5 Proceedings of the Royal Society of Edinburgh. 
a, Proceedings of the Royal Physical Society. 


GrNnoaA— Revista Ligure di Scienze, Letture, ed Arti. 

Hastincs—Journal of the Hastings and St. Leonard’s Natural 
History Society. 

ILLinois—IHllinois Biological Monographs. 

Inp1A—Geological Survey of India Publications. 


A Records. 
fs Memorrs. 
. Palaeontologia Indica. 


INDIANOPOLIS—Proceedings of the Indiana Academy of Sciences. 
Kansas-—University of Kansas, Academy of Science. 
LussaNNE—Bulletin de Société des Vaudoise des Sciences 
Naturelles. ; 
Lonpon—Report of the 1915 Meeting of the British Association; 
also Report of the Corresponding Societies Committee. 
Lonpon—Quarterly Journal of the Geological Society of London. 
» Journal of the Royal Microscopical Society. 
Hf Memoirs of the Astronomical Society. 
Mapras—Government Museum Publications, 
Catalogue of Prehistoric Antiquities from Adechanallur 
and Perumbair, by Alex. Rea. 
MainE—Maine Agricultural Station Reports. 
MANCHESTER—Journal of the Manchester Geographical Society. 
MrELBOoURNE—Proceedings of the Royal Society of Victoria. 
MicHiGAN—Sixteenth Report Michigan Academy of Science. 
Mrxico—Parergones de Instituto Geologica de Mexico. 
New York—Bulletin of the American Geographical Society. 
fs Annals of the New York Academy of Sciences. 
Bs Columbia University Library. 
Nova Scoria—Proceedings and Transactions of the Nova Scotian 
Institute of Science, 
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New Or.LEANS—Louisiana State Museum. 
Natural History Survey. 

omreetonne Biological Survey. 

Lloyd Library Reports. 

Ohio Journal of Science. 

»» Ohio State University Bulletin. 

Orrawa— Annual Report of Geological Survey of Canada. 

Paris—La Science Francaise. 

PeRu—Boletin del Cuerpo de Ingenieros de Minas del Peru. 

PHILADELPHIA—Proceedings of the Philadelphia Academy of 

Natural Sciences. 

55 Proceedings of the American Phllosophical Society. 
PortucaL—Armoes Scientificos de Academia Polytechnico. 

Rio DE JANIERO—Archivos do Museu Nacional do Rio de 

Janiero. 
STocKHOLM—Kungl Svenska Vetenskaps Academiens Handlingar. 
Publications from the Library of the University of 
Stockholm for 1915 and 1916. 

a Royal Academy of Science Publication. 
Toronro—Proceedings of the Royal Canadian Institute. 
UpsaLa—Bulletin of the Geological Institution of the University 

of Upsala, 1915. 

WasSHINGTON—Year Book of the Department of Agriculture. 

Annual Report of the American Bureau of 
Ethnology. 

Annual Report of the Smithsonian Institution, Pro- 
ceedings of the United States National Museum, 
Smithsonian Contribution to Knowledge, and 
Smithsonian Miscellaneous Collections. 

Bulletin of the Philosophical Society of Washington. 

United States Geological and Natural History 
Survey. 

York—Annual Report of the Yorkshire Philosophical Society. 
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BELFAST NATURAL ANSTORe 
AND PHIEOSOPHICAL SOCTE aa; 


Officers and Council of Management for 1916 17. 


President : 
PROF. W. ST. CLAIR SYMMERS, o.s. 


Vice=Presidents : 
PROF. GREGG WILSON, b.sc., M.R.I.A. 
PROF. JAMES A. LINDSAY, M-A., F-R.G.P. 
ROBERT M. YOUNG, M.A,, J.P. 
WILLIAM SWANSTON, F.e.s. 
JOHN HORNER. 


‘bon. Treasurer : 
HENRY RIDDELL, M.£., M.1.M.E. 


hon. Librarian : 
JOHN HORNER. 


fbon. Secretary: 
JOHN M. FINNEGAN, B.A., B.SC. 


Assistant Secretary: 
JOHN W STOREY, B.a. 


Council : 
ALEXANDER TAYLOR. 
WILLIAM SWANSTON, F.c.s. 
PROFESSOR GREGG WILSON, ».sc., M.R.1.A 
NEVIN H. FOSTER, M.B.o.u. 
JOHN M. FINNEGAN, B.A., B.SC. 
PROFESSOR J. A. LINDSAY, M.A., F.R.C.P. 
HENRY RIDDELL, M.E£., M.1I.M.E. 
ROBERT M. YOUNG, M.a. 
PROFESSOR W. ST. CLAIR SYMMERS, m.s. 
SIR JOHN W. BYERS, .a., M.D. 
JOHN HORNER. 
RIGHT HON. ROBERT YOUNG. 
WILLIAM FAREN. 
S. W. ALLWORTHY, M.A., M.D. 


Retire 
1917. 


Relive 


1918. 


Retire 
gig. 
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SHAREHOLDERS AND MEMBERS, 


[* Denotes Holders of three or more Shares]. 


* Alexander, Francis, B.E. Belfast 
Allworthy, S. W., M.p. Manor House, Antrim Road, do. 
* Anderson, John, J.P., F.G.s. (Representatives of), 

Holywood, Co. Down. 
Andrew, John J., L.D.s., R.c.s., Eng., 23 University Square, Belfast 


Andrews, Miss Elizabeth, 12 College Gardens do. 
Armstrong, Willian, Thronemount do. 
Baird, Major William, Royal Avenue do. 
Bigger, Fraucis J., M.R.1.A., Ardrie, Antrim Road, do. 
Boyd, William, Great Victoria Street (Representatives of) — do. 
*Boyd, J. St. Clair, M.p., Chatsworth, Malone Road, do. 
Brandon, H.B, J.p., Rosemount House, Antrim Road, do. 
Brett, Sir Charles H., Gretton Villa South; Malone Road, do. 
Brett, John H., c.x., Fortwilliam Park, do. 
Bristow, James R., Prospect, Dunmurry 
Bristow, John, Wellington Place, Belfast 
Burrows, W.B., Ballynafeigh House, do. 
Byers, Prof. Sir John W., M.a., M.D., Lower Crescent, do. 
*Brown, George B., Lisnamaul, Ormeau Road, do. 
Braithwaite, W. T., 14 Botanic Avenue, do. 
*Campbell, Miss Anna (Representatives of), do. 
Carr, A. H. R., Donegall Place, do. 
*Charley, Phineas H., Mornington Park, Bangor, Co. Down 
*Christen, Mrs. Rodolphe, St. Imier, Brig of Cairn, Ballater, N.B, 
Clark, George S., D.L., Dunlambert, Belfast 
Clarke, E. H., Notting Hill, do. 
Crawford, Sir William, J.P., Mount Randal, do. 
Corbett, Miss K. M., Derryvolgie Avenue, do. 
Combe, Barbour, Ltd., do. 


Carter, C. S., 29 Cedar Avenue, do. 
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Davies, A. C., Lenaderg House, : Banbridge, Co. Down 
*Deramore, Lord, D.L., (Representatives of) 
Dixon, Professor, M.A., SC.D., F.R.S., Hurstwood, Malone 


Park, Belfast 
Dods, Robert, B.A., J P., St. Leonard’s Newcastle, Co. Down 
* Donegall, Marquis of (Representatives of), Belfast 
*Townshire, Marquis of (Representatives of), 

The Castle, Hillsborough, Co. Down 
Duffin, Adam, LL.D., J.P., Dunowen, Cliftonville, Belfast 
Dunleath, Lord, Ballywalter Park 

(Representatives of), Ballywalter, Co. Down 


Ewart, G. Herbert, M.4., J.P., Firmount, Antrim Road, Belfast 


Ewart, Fred W., M.A., B.L., Derryvolgie, Lisburn 
Ewart, Sir Wm. Quartus, Bart., M.A., J.P., D.L., Glen- 

machan House, Belfast 
Elliott, E. J., Donegall Park, do. 
Elliott, G. H., Bryndhu, Holywood, Co. Down 
Faren, W m. Mountcharles, Belfast 
*Fenton, Francis G., Paris 
Ferguson, G. W., c.£., J.P., Carnamenagh, Antrim Road, Belfast 
Finlay, Fred W., j.p., Wolthill House, Ligoniel, do. 
Finlay, Robert H. F., Cavehill Road, do. 
Finnegan, John M., B.A., B.Sc., Kelvin House, Botanic 

Avenue, do. 
FitzGerald, Professor Maurice F., B.A,, M.1.M.E., Assoc., 

M.LC.E., Fairholme, Monkstown, Co. Dublin 
Foster, Nevin Harkness, Hillsborough, Co. Down 
Fisher, J. R., B.t., Alexandra Gardens, Belfast 
*Getty, Edmund (Representative of), Belfast 
‘Gibson, Andrew, F.R.S.A.1., Fairfield, Lansdowne Road, do. 
Gordon, Malcolm, Hilden, Lisburn 


Gordon, Millar, Cairnstroan, 7 Myrtlefield Park, Belfast 
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*Grainger, Rev. Canon, D.D., M.R.1A. 


(Representatives of), Broughshane, Co. Antrim 
*Hall, Frederick H., Waterford 
Hamilton, Rev. Thomas, D.D., L.L.p., Vice-Chancellor 

Queen’s University, Belfast 
*Hamilton, Hill, j.p. (Representatives of), do. 
Harland, Capt. W., 38 Chester Terrace, Chester Sq., London, S.W. 
Henry, Professor R. M., m.a., Wellington Park, Belfast 
Herdman, F. S., The Drift, Antrim Road, do. 
Herdman, E. C., Carricklee House, Strabane 
*Herdman, Robert Ernest, j.p., Merronhurst, Craigavad, Co. Down 
Heyn, James A. M., Strandtown House, Belfast 
Hind, John, jun., The Deanery, Carrickfergus 
Hodges, Miss Glenravel, Co. Antrim 
Horner, John, Drum-na-Coll, Antrim Road, Belfast 
*Houston, John Blakiston, J.P., v.L., Orangefield, do. 
“Hughes, Edwin, J p., Dalchoolin, Craigavad, Co. Down 
Hunter, William, J.p., Fortwilliam Villas, Belfast 


Jackson, A. T., c.z., Tighnabruaich, Derryvolgie Avenue, do. 


Jaffe, Sir Otto, J.p., LL.D., Kin Edar, Strandtown, do. 
Johnston, Samuel A., J.P., Dalriada, Whiteabbey, Co. Antrim 
*Kinghan, John R., Windsor Avenue, Belfast 
Kinnaird, George Y., 82 Bankmore Street, do. 
Kyle, Robert Alexander, Donegall Place, do. 
Larmor, Sir Joseph, M.A., D.SC., LL.D., F.R.A.S., SEC. R.S., 

St. John’s College, Cambridge 
Lepper, George C., 72 High Street, Belfast 
Lindsay, Professor James A., M.A., M.D. Queen’s Elms, do. 
Mackenzie, John, c.&., J.P., 412 Lisburn Road, do. 
*Macrory, A. J., (Representatives of), do. 


Magill, J. E., Elmwood Avenue, do, 
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Malcolm, Bowman, M.1.C.E., M.1.M.E., Ashley Park, 


Antrim Road, Belfast 
Maxton, James, M.I.N.A., M.1.MAR.E., Kirkliston Drive, 

Bloomfield, do. 
Mayes, William, Deramore Park, do. 
Milligan, A., 4 Cooke Street, do. 


Milligan, Seaton Forest, M.R.LA., F.R.S.A.1, J.P., Bangor, Co. Down 
Mitchell, Robert A., LL.B., T.c.D., Marmount, Strandtown, Belfast. 


Montgomery, H. C. Bangor, Co. Down 
Montgomery, H. H., Strandtown, Belfast 
Moore, James, J.p., The Finaghy, do. 
Morton, Professor W. B., m.a., Nottinghill, do. 
Muir, A. H., Scottish Provident Buildings, do. 
Mullan, William, Lindisfarne, Marlborough Park, do. 
*Murphy, Isaac James (Representatives of), Armagh 
*Murphy, Joseph John (Representatives of), Belfast 
*Musgrave, Henry, D.L., Drumglass, Malone, do. 
M‘Bride, Samuel, Edgehill, Lennoxvale, do. 
*M‘Calmont, Robert (Representatives of), London 
*M‘Cammon, Thos. P., Plaisted, Woodville, Holywood, Co. Down 
. MacColl, Hector, Kirkliston Drive, Bloomfield, Belfast 
*M‘Cracken, Francis (Representatives of) 
Macllwaine, Dr. John E., 26 College Gardens, Belfast 
M‘Kisack, H. L., m.p., Chlorine, do, 
* MacLaine, Alexander, J.P., Queen’s Elms, 

(Representatives of), do. 
MacKenzie, John, J.P., Scottish Provident Buildings, do. 
M‘Neill, George, Beechleigh, Malone Road, do. 
Nicholson, Henry P., Crannagael, Annaghmore, Co. Armagh 
*O’Rorke, Mrs., Tudor Park, Holywood, Co. Down 
Orr, Hugh L., Garfield Street (Representatives of), Belfast 


Patterson, Edward Ferrar, Ballyholme Road, Bangor, Co. Down 
Patterson, Mrs. David C., Glenard, Holywood, do, 
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Patterson, John, Dunallan, Windsor Avenue, Belfast 
Patterson, Robert, M.R.1.A., F.Z.S., M.B.0.U., Glenbank, do. 
Patterson, William H., M.R.1.4., Garranard, Strandtown, do. 
Patterson, William H. F., Stalheim, Knock, do. 
Pim, Edward W., j.p., Elmwood Terrace, ° do. 
Pim, Joshua, 10 Donegall Square South, Belfast 
Praeger, R. Lloyd, B.£., M.R,1.A., National Library, Dublin 


Riddell, Henry, M.E., M.I.M.&., 64 Great Victoria Street, Belfast 


Shillington, Thos. Foulkes, J.p., Dromart, Antrim Road, do. 
Sinclair, Prof. Thomas, M.D., F.R.C.s., Eng., University Sq., do. 


Smith, John, Castleton Terrace, do. 
Speers, Adam, B.sc., J.P., Riversdale, Holywood, Co. Down 
Steen, William C., M.D., 51 Adelaide Park, Belfast 
Steen, William BL., Northern Bank, Victoria Street, do 
Stelfox, Arthur W., a.R.1.B.4., Ballymagee, Bangor, Co. Down 
Swanston, William, rF.c.s., Cliftonville Avenue, Belfast 
Symington, Prof. Johnson, M.D., F.R.S.E., Windsor Gardens, do. 
Symmers, Prof. W. St. Clair, Queen’s University, do. 
*Tennent, Robert (Representatives of), Rushpark, do. 
*Tennent, Robert James (Representatives of), Rushpark, do. 
Torrens, T. H., p.L., J.P., Wellington Place, do. 
*Turnley, John (Representatives of), do. 
Taylor, Alexander, 131 Donegall Street, do. 
Walkington, Miss Jane A., Osborne Gardens, Belfast 
*Webb, Richard, (Representatives of), Knock do. 


Whitla, Prof. Sir William, M.D., J.p., College Square North, do. 
Wilson, Prof. Gregg, M.A., PH.D., D.SC., M.R.I.A., Queen’s 


University, do, 
*Wilson, Walter H., Belvoir Park (Representatives of), do. 
*Wilson, W. Percival, do. 
Workman, Francis, The Moat, Strandtown, do. 


Workman, John, J.P., Lismore, Windsor, do, 


116 Shareholders and Members 


Workman, Rev. Robert, m.a., Rubane House, Glastry, Co. Down 
*Workman, T. (Representatives of), 


Workman, W., 8 Corporation Street, Belfast 
Wright, Joseph, F.G.s., 10 May Street, do. 
Young, Right Hon. Robert, Representative of do. 
*Voung, Robert Magill, B.a J.P., M.R.I.A., Rathvarna, do 


HONORARY ASSOCIATES. 


Gray, William, M.R.1.A., Glenburn Park, Belfast 
Swanston, William, F.cG.s.,Cliftonville Avenue, do. 
Wright, Joseph, F.c.s., May Street, do. 


ANNUAL SUBSCRIBERS OF TWO GUINEAS. 


Belfast Banking Company, Ltd., Belfast 
Northern Banking Company, Ltd., do. 
Ulster Bank, Ltd., do. 


ANNUAL SUBSCRIBERS OF ONE GUINEA. 


Beyd, John, Holland Park, Neill’s Hill, Belfast 
Bruce, James, D.L., J.P., Thorndale House, do. 
Carr, James, Rathowen, Windsor, do. 
Fulton, G. H., Howard Street, do. 
Gamble, James, do. 
M‘Laughlin, William H., J.p., Macedon, do. 


Thompson, John, J.p., Mount Collyer, do. 


OF THE 


-FOR THE 


SESSION 1916-1917. 


BELFAST : 
_MAYNE, BOY a & SON, LTD., 2 CORPORATION STREET 


(PRINTERS TO THE QUEEN’ $s UNIVERSITY). 
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Heport and Proceedings 


OF THE 
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Natural History and Philosophical Society 


FOR THE 
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BELFAST : 
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Belfast Natural History and Philosophical Society. 


OR 


ESTABLISHED ‘1821. 


= FOR 
CONSTITUTION: 


The membership of the Society consists of Shareholders, Members under 
the new scheme authorized by the Society, Annual Subscribers (Associates), 
Honorary Members and Honorary Associates. 

A holder of one share pays an annual contribution of ten shillings ; 
a holder of two shares (in one certificate) an annual contribution of five 
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HISTORY OF EARLY PRINTING IN IRELAND. 
By E. R. McDix, M.R.I.A. 


(A bstract.) 


Section I.—(1550—1613). 


Before proceeding to deal with actual printing in Ireland, 
the earliest date for which at present known is 1550, I might 
preface my lecture by remarking that there were natives of 
Ireland doing printing work on the Continent at an earlier date, 
One of these was the distinguished ecclesiastic, Maurice O’Fihily, 
subsequently Archbishop of Tuam, who, at one period of his life, 
is said to have worked as a printer in the great city of Venice ; 
and when he returned to his native land to fulfil his ecclesiastical 
duties it is possible that he may have brought with him a printing 
press. At least one would like to think that he did, if he 
possessed one of his own. Venice was famous for its printing at 
the end of the 15th century and beginning of the 16th, and 
O’Fihily could not have learnt in a better school. It is interest- 
ing to note that a book, said to have been actually printed by 
him when so working in Venice, was sold in Dublin this year 
(1916) at a public auction. Perhaps at some future date some 
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evidence may arise to connect the learned Bishop with printing 
in Ireland. 

As far, however, as actual information exists at present, print- 
ing was introduced into Ireland at a very late period as an act of 
State by the English Government. Printing in England began 
with Caxton about the year 1477, and developed there rapidly. 
There must have been, at all events in the beginning of the 16th 
century, a need felt by the English Government in Ireland for 
having a printing press here at their disposal, and in the State 
Papers there is a record of printing having been done, apparently 
in Iingland, in order to be sent to Ireland ; but in the year 1550 
we find that Humphrey Powell, a London printer, was given £20 
by the Crown towards setting up in Ireland, and the first work 
he had to execute was the printing of the Book of Common 
Prayer, which was being introduced owing to the change in the 
Established Religion at the time Powell must have brought 
with him his press and type, and set to work at once, no doubt, 
to put the Book of Common Prayer into print. It is all in Black 
Letter, but there is some rubrication, and the initial letters, bor- 
ders, and ornaments are of a type then common, I believe, in 
England or on the Continent, and they will be found occurring 
again later on. Of course £20 was a considerable sum in those 
days. The warrant giving Powell the £20 is dated 18th July, 
1550, so there can be no doubt, I think, that he came over to 
begin his work here in that year. 

He had more than one fount of type, though all was Gothic 
save for some Italic. The initial letters are suggestive of Dutch 
or German origin. 

There are no other records of Powell’s work in Ireland save 
the few specimens which still exist of his work, and these are :— 
The Book of Common Prayer, which was issued in the year 1551 ; 
two Proclamations, and a small -quarto entitled “ Breefe Declara- 
tion of Certain Principal Articles of Religion,” &c., dated 1566. 

The two Proclamations are dated 1561 and 1564 respectively. 

In his first imprint his address is given as “Tn the Great 
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Tower by the Crane,” but in his last work in 1566 his address is 
given as ° St. Nicholas Street.” 

Between 1551 and 1561 we have no evidence of where 
Powell lived. He may have returned to London and come back 
again here. His name appears among other members of the 
London Company of Stationers, to whom Queen Mary and King 
Philip granted their first Charter about the year 1556, and his 
name appears again in the Confirmation of the Charter granted 
by Queen Elizabeth in 1559. Even if he returned to London it 
is probable that he left his press here with somebody to work it 
for him. 

In the magnificent volumes recording all the Proclamations 
relating to England, Ireland and Scotland from the earliest date 
to modern times, prepared by the eminent bibliographer, Mr. 
Robert Steele, at the cost of the Earl of Crawford and Balcarres, 
in the section dealing with “Ireland” appears notes of any Pro- 
clamations which Mr. Steel met with in his almost exhaustive 
research, but he did not find any others extant as printed by 
Humphrey Powell, although he had evidence from MSS. of 
Proclamations having been issued in the period. What became 
of Humphrey Powell ultimately is not known. There were 
several printers of that surname in England, and, at a later date, 
some of them came over to Dublin, and there still exists in 
Dublin a press called the “ Powell ” press. 

Before passing on I might allude to the disputed printing of 
three books at Waterford in or about the year 1555. False 
imprints, of course, were common probably when printers were 
liable to imprisonment or fine, but as the printing presses of that 
time were easily portable owing to their comparatively small size, 
I do not see any difficulty whatever in assuming that a printer 
who wished to escape penalties of the law in London may have 
taken refuge in Waterford for a time, and there printed the 
works in question. Let me refer to them a little more in detail. 

Only two of these works are known to exist, and only one 
has an imprint, but the type of both is identical, and this would 
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prove that both were printed at the same press and by the same 
printer, or with type drawn from the same fount. The third 
item is not now known to exist, and the authority for it is the 
Venerable Archdeacon Cotton, at one time librarian of the Cashel 
Diocesan Library and a celebrated bibliographer. He refers to 
the little book and states it was in the Library of Trinity College, 
Dublin, but it was stolen from there. At the date of the printing 
of these three books, namely, in the reign of Queen Mary, the 
printers of books on the Protestant side, such as these were, 
would undoubtedly have been in danger of prosecution and per- 
secution of some kind if printed openly in London or most parts 
of England, and at the time it was not uncommon to find false 
imprints on books printed secretly in England which were lable 
- to be seized by the Government of the day. Therefore great 
doubt has been thrown on the allegation that these three books 
were printed in Waterford, and it is supposed to be merely a false 
imprint. But, on the other hand, we have to remember that 
there was no persecution of any kind in Ireland during that reign, 
and an English printer coming to Waterford by boat could easily 
have brought his press with him, the presses of the time being 
comparatively small and capable of being carried about, and could 
have set it up in Waterford and there printed books which could, 
without much difficulty, have been conveyed to Bristol or some 
other English port. Therefore I hesitate to join in the opinion 
that the books were not printed here, and am rather inclined to 
the belief that they were. 

I may also mention that Mr. H. R. Plomer, another dis- 
tinguished English Bibliographer, has given reasons in “ The 
Library ” (for 1910) and referred to in “The Irish Book Lover,” 
for thinking that Hugh Singleton, a London bookseller and 
printer, and connected in a business way with Humphrey Powell, 
may have come over to Ireland and done some of his printing 
here, and even printed the three “ Waterford” books of 1555. 
However some direct evidence is necessary before this can be 
aceepted as a fact, ; 
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The next stage in printing in Ireland was the making and 
sending over here of a fount of Gaelic type. It was not at all 
good or correct Gaelic type. The letters were in some instances 
defective, the “a” was simply an italic “a.” However it was 
sent over for the express purpose of printing the Book of Common 
Prayer and Bible in Irish, and is known as the Queen Elizabeth 
fount of type. The first work printed with it was a religious 
poem on the “Last Judgment,” and next a small booklet entitled 
shortly “The Alphabet and Catechism.” The type was said to 
be provided at the expense of Queen Elizabeth and the printing 
was done at the expense of John Usher, a Dublin citizen. What 
is still uncertain about these two pieces of printing is, who was 
the actual printer of them. The imprints on each differ. The 
imprint to the poem is regarded by some as indicating that John 
Usher himself printed it. Now John Usher was a citizen of 
Dublin, of a family of some standing and importance, but there 
is no indication that he was by occupation or trade a printer. 
He seems rather to have been a wealthy merchant or of that 
standing. The imprint to the “Alphabet and Catechism ” 
simply states that this little book was printed “at the cost of 
John Usher.” Now the compiler of the Alphabet and Catechism 
was the Revd. John Kearney (or O’Kearney) a dignitary of the 
Established Church attached to St. Patrick’s Cathedral. He it 
was who later on translated the Book of Common Prayer and the 
New Testament into Irish, or took part in doing so, and it is 
possible that John O’Kearney printed both the Poem and the 
Catechism. But when we come very soon to deal with and con- 
sider what is left on record of the second known printer in 
Dublin, William Kearney, himself a relative of the Rev. John 
O’ Kearney, the idea at once occurs to one that possibly William 
Kearney was the actual printer of Poem and Catechism, as we 
know that he was the actual printer, later on, in part at least, of 
the New Testament. A point of this kind is of course of very 
small importance, but it is always of interest to the bibliographer 
to note definitely who printed any book. 
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We now turn to the consideration of William Kearney. 
The first mention of William Kearney as a printer is found in 
the Acts of the Privy Council of 20/21st August, 1587. The 
name, however, is spelt phonetically “ Carney.” He is described 
as a relative of John O’Kearney, who is stated to have made the 
translation of the Book of Common Prayer, etc., into Irish, and 
that it had not been printed for lack of native printers. William 
Kearney is then stated to have been for 12 or 14 years, both in 
England and abroad, a printer, having learned printing and 
become most expert, and consequently he is recommended to the 
authorities in Dublin to be employed for the purpose of printing 
the New Testament. Kearney is spoken of as the bearer of the 
letter, and it is curious that there is no mention of his arrival 
with this important letter amongst the Calendars of Irish State 
Papers. Perhaps he came and did not receive encouragement. 

Then William Kearney is found some three years later back 
in London again printing there, but in October, 1591, he is per- 
mitted to pass into Ireland with his Irish printing press, and I 
think that we may assume that he then came to Ireland, because 
we very soon find a “ William Kearney” printing for the new 
University which Queen Elizabeth had founded in Dublin, and 
his name appears as printer to the Government on the imprint to 
a Proclamation appearing in 1595. 

It is interesting to note that there was an edition of this 

Proclamation printed in Irish, undoubtedly by William Kearney, 
with his fount of Irish type. He fell out with the authorities of 
Trinity College and left them, but in 1597, March 18, they 
endeavoured to get him back again on certain terms. What 
became of Kearney is not known. 
It may be pointed out that the only certain specimen of 
Kearney’s printing here (i.e. 1595) is entirely ix Roman type, 
and the one initial letter used in it is quite different from that 
used by Powell, while in the “Alphabet and Catechism” and 
“Religious Poem” printed in 1571 some of Powell’s initial 
letters and ornaments occur. 
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We now come to the third known printer in Ireland, John 
Franke, or as he called himself later on “Franckton.” We first 
meet his imprint in the year 1600, to two Proclamations, but it 
is very likely that he was here before that date as his imprint 
appears to the Irish Edition of the New Testament in 1602. 
He may have been working at it under Kearney, or in succession 
to Kearney, before that date. Franckton, to use his later and 
best known name, appears to have lived in Dublin for many 
years. He marries a “free” woman of that city of the name of 
McLachlan and through her he obtained the freedom of the 
City, as appears from the Municipal Rolls. They had three or 
four children (whose names are known), some of whom also 
obtained the freedom. Jones, the then Archbishop of Dublin 
of the Established Church, patronised Franckton and he was 
appointed State Printer in 1604. In 1610 Franckton went over 
to London, tor what purpose is not stated, but it is incidentally 
mentioned that he brought back with him a dozen buckets which 
he disposed of to the Corporation for use in case of an outbreak of 
fire, and they were hung in the Tholsel. He is described in the 
following year (1611) as an Officer of State. In the year 1612 
he became Sheriff of Dublin. In 1613 his daughter Eleanor 
was admitted to the franchise and others of his children at a 
later period. 


Section II.—1614—1700. 


We know really more about Franckton than we do of 
almost any other of the earliest Dublin printers, and we now 
know the time of his death and that he had the privilege of 
having a coat of arms. Franckton must undoubtedly have 
occupied a leading and important position in Dublin. 

Mr. Henry R Plomer, already referred to, who is con- 
stantly working and making research in reference to the 
various objects in which he is interested and connected, has 
come across, in such research, some particulars of the latter part 
of Franckton’s life and has contributed same to the “ Irish Book 
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Lover.” These particulars shortly condensed are as follows :-— 
The Patent for the office of State Printer was granted or promised 
by the Privy Council of England, in reversion on Franckton’s 
death, to two men, Andrew Verdon, an Englishman, and Wright, 
a Scotchman, but Franckton had assignsd his rights as State 
Printer to two members of the London Company of Stationers, 
namely, Felix Kingston and Thomas Downes. The London 
Company of Stationers petitioned the Privy Council to remove 
Franckton. The Petition sought that the Patent be granted to 
three printers, Felix Kingston, Bart. Downes and Mathew 
Lownes, who were all members of the Society. This Petition 
was dated 12th March, 1618, and alleged that Franckton had 
become insufficient to discharge the office of State Printer in 
respect of his poor ability and many infirmities, and in a letter 
which was written to the Lord Deputy of Ireland they allege 
that Franckton in respect of weak estate and insufficiency other- 
wise ought to be discharged from his office. They felt the 
difficulty of the reversion having been already granted, or 
promised, to two other people, both of whom were then dwelling 
in Ireland, and the Petitioners also alleged that these two men 
were both persons of mean sort and insufficient and they begged 
that the grant of the reversion might be stayed. The matter 
was finally settled as is detailed in Appendix A, and the reversion 
‘was not given to Verdon and Wright but was given to two 
members of the London Company of Stationers, the very two to 
whom Franckton assigned his patent. 

Franckton, I might here mention, printed a considerable 
variety of books and documents, mostly of course for the State, 
such as Proclamations and Acts of Parliament, also two law 
books, an almanack, two or three miscellaneous works, and, in 
particular, the Book of Common Prayer, and the New Testament, 
in Irish. This last was begun by Wm. Kearney as already 
mentioned. Franckton’s press turned out some excellent work, 
including the first book of Law Reports of Cases decided in 
Ireland, which appeared in 1615. The specimens of his work 
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are well worthy of examination by those interested in typography. 
His first place of business was at the Bridgefoot, now Bridgefoot 
Street, and his last in Castle Street. 

Franckton, having made over his life Patent to the two 
members of the London Company of Stationers as already 
mentioned, in the year 1619, passed then out of the printing 
world. He died soon after, viz., in October 1620, as appears in 
the Funeral Entries of the time. 

Of the two men to whom the new Patent in reversion was 
given, Felix Kingston, the first named, was over here in person 
in 1618, as he printed official documents here. One of such 
documents survives and is to be found in the collection of the 
Society of Antiquaries, London, among their Broadsides. I 
exhibit a photograph of it. The colleague of Kingston, Thomas 
Downes, came here very soon after him, if not actually with 
him, and he did printing here also. I have the pleasure of 
shewing a specimen of his work, but practically all the printing 
from this time on, say from the year 1620, bears the imprint of 
either the Company of Stationers or the Society of Stationers. 
This great London Society have preserved a register and records 
from which it would appear, thanks to the labours of Mr. Arber, 
that they treated the Dublin business separately from their London 
business and it is frequently referred to as the “Irish Stock” 
and apparently different printers were sent over (principally 
members of the Company), to act as their agents in Dublin. 
One, who appears to have been here for a time in succession to 
Thomas Downes, was Robert Young, who afterwards printed in 
Scotland. In April 1624 he was admitted to the franchise here, 
but this is all we know of him while in Dublin, though it is a 
clue to his date. Then, later on again, in or before the year 
1630, came a printer named Wm. Bladen, who, in or before the 
year 1641, purchased from the Company of Stationers their 
Irish Stock and business and started printing for himself. This 
Irish business appears to have been failing, but Bladen was made 
State Printer in 1642 and there was a considerable output from 
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his own press, of which a good.deal survives. His own imprint 
first appears in 1642. 
We know a good deal about Bladen. He entered fully into 
the civic life of Dublin. Here are a few incidents of his career, 
Admitted to Franchise January, 1631, by special grace, 
and a fine of £10. 


Elected Sheriff, April, 1637, and took on duties in October 
following. 


Chosen Master of City Works for following year (1638). 
King’s Printer in 1641. 
Elected Alderman in April, 1642. 
* Mayor in October, 1647. 
_ an Auditor in October, 1648. 
rn one of the Committee to examine City Records in 
January, 1649. 
A Auditor again in October, 1649. 
ss Collector of Plate from Citizens. 
Died in July, 1663. 
Buried lst August, 1663, St. Werburgh’s Churchyard. 
Will proved August, 1663. 
. Wife’s Christian name, Elinor. 
Son—Dr. Thomas Bladen. 
Had house in “ Sheep” Street, etc. 


But I am advancing too rapidly, and must go back a little in 
order to state that whilst the Company of Stationers were carry- 
ing on their work here (1620-1641) they printed some important 
works. They printed some of Archbishop Usher’s works, works 
by Sir James Ware, the historian ; an edition of the Book of 
Common Prayer, in 1621 ; the Countess of Pembroke’s Arcadia, 
by Sydney, ete. ; and the works which came from their press are 
indeed very creditable productions. ‘They were the first printers 
in Dublin to make use of foreign type—that is, type in Greek, 
and Hebrew characters, etc. The Irish type of Queen Elizabeth 
seems to have remained in their custody, as in 1631 they printed 
for Bishop Bedell the Irish Catechism both in English and Irish. 
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They also printed more than one impression of Spenser’s View of 
the State of Ireland, Campion’s History of Ireland, Hanmer’s 
Chronicle of Ireland, and a similar one by Henry Marlborough. 
They also printed the Statutes of Ireland and numerous Procla- 
mations, and another edition of the Book of Common Prayer in 
1637. One instance will suffice to show the size of the volumes 
they printed. They printed Usher’s Ecclesiastical Antiquities of 
Britain, which is a very thick quarto running into nearly 1,200 
pages. To resume— 

The time, 1640-49, was an anxious one, politically. The 
English Parliamentarian Party was rising into power, and Bladen 
appears to have been in sympathy with that side, although 
officially he was the King’s Printer for five years. Mr. Elrington 
Ball sent me an interesting note culled by him from State docu- 
ments, showing that doubts had arisen in the minds of the 
Royalist Party, that Bladen was hostile to them and a suspicious 
character. However, Bladen managed to hold his position until, 
when the Royalist Party were overthrown and the Cromwel- 
lian Party came into power, he was continued as State Printer 
for the Cromwellian Government in Ireland, and did a consider- 
able amount of their work, besides printing various books, 
including one or two medical works. At the Restoration Bladen 
was not re-appointed State Printer by the Royalists, but the post 
was given to John Crook, a London printer, who came over, or 
was brought over, to Dublin, and whom we find calling himself 
King’s Printer in 1661. Bladen, however, continued printing for 
two or three years, and died about the year 1663, and his Will 
was proved in Dublin, as already alluded to. John Crook con- 
tinued to do all the State printing until his death, when he was 
succeeded as King’s Printer by another London printer named 
Benjamin Took ; but John Crook was survived by his wife Mary 
and two sons, John and Andrew, and we find Mary Crook, the 
widow, acting as bookseller in Dublin, and her son John joined 
with Benjamin Took, their names appearing together in 1679 in 
partnership, and they were described as “ King’s Printers.” 
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As the 17th century rolled on the number of printers in 
Dublin increased, and I refer to some of them—Samuel Helsham, 
who printed at the “Sign of the College” in Castle Street ; 
Joseph Ray, who printed for many years in Dublin, and well 
on into the 18th century, but was never King’s Printer. He 
printed for the Corporation of Dublin and other important 
bodies. John Crook. jun., the son, died and then his mother 
undertook some of the printing work, and his brother Andrew 
also, who subsequently became a partner with Samuel Helsham, 
and continued here all during the reign of James II. Finally 
Tooke appears to have returned to London, having assigned his 
rights to Andrew Crook, and on the establishment of William 
III. upon the throne Andrew Crook became State Printer in 
Ireland, and lived and laboured on well into the 18th century. 
The names of some of the other printers appearing during the 
latter part of the 17th century are Samuel Lee, Richard Wilde, 
John Brent, John Whalley, J. Brocas, S. Powell, ete. 

By this time printing was thoroughly established in Dublin, 
and there was great variety in the output of the various presses. 
One printer I should have specially mentioned, namely, William 
Malone, a Catholic, who was printer during the brief period in 
which King James reigned in Ireland only. 

It would be too tedious to draw attention to all the classes 
of works published in Dublin in the 17th century. These are set 
out in the List which I have compiled and published in five 
Parts, but I will take one or two classes of books and give you 
some instances. Take School books of a non-religious character, 
that is, not Church Catechisms but ordinary secular school books, 
and we find one of the first printed in Dublin was “The Art of 
Teaching,” by Christopher Syms, 1634. Then we find later on, 
during the period of the Restoration, Latin Grammars, Prosodies, 
Books of Logic, even one or two editions of the Classics, Greek 
Grammars, and so forth. Again, there were numerous poems 
printed, and later on “ Almanacks” became a necessity, and 
various were the Almanacks printed in Dublin in the 17th 


century. 
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Turning from Dublin to see what progress printing had 
made in other parts of Ireland, we find that in 1642-3 the 
Catholic Confederation, then in possession of Waterford and 
Kilkenny, feeling the necessity of a press for the purposes of 
their organization, sent for one to the Continent, and this press 
was operated by a printer named “ Thomas Bourke,” first in 
Waterford and later on in Kilkenny. The purposes for which 
this press was used were of course almost entirely to carry on 
the political work of the Confederation, but about the same time 
(as has been not long since brought to light by a communication 
to me from the Revd. E. Hogan, S.J.), there was a press in use 
belonging to the Jesuit Order in Kilkenny, and the Confederate 
Catholic Council, for some alleged fault in one document printed 
by the Jesuits, seized the press and made use of it themselves. 
When the Cromwellian Party subsequently took Waterford they 
would seem to have seized the Confederate press there and used 
it for their own purposes. I was inclined to think at one time 
that Bourke’s press was moved from Waterford to Kilkenny, but 
I do not know if this was certainly so. Printing was found to 
be an absolute necessity for any important party for carrying on 
their work, and as long as the Confederate Catholics held Water- 
ford they had a press there and, later on, one in Kilkenny, 
though possibly this may have been the press which they took 
from the Jesuits there. When the Duke of Ormond, as Viceroy 
of Ireland and the King’s representative, obtained possession of 
Kilkenny, he utilized the press there for printing Proclamations 
for Charles I. and then for Charles II. 

Mr. Robert Steele, the eminent bibliographer, pointed out to 
me some years ago that a Proclamation by the Papal Nuncio, who 
took a large part in Irish affairs in the early Cromwellian times, 
was printed with different type from that used by Bourke. 
Perhaps this Proclamation was printed at the press which was 
taken from the Jesuits, either before or after that happened. 

The Cromwellian conquest put an end to the presses of 
Waterford and Kilkenny save that the press in Waterford was 


18 H.R. McDix on 


used there by the Cromwellian Party to a small extent for three 
or four years, but printing does not appear to have been kept 
up there. In fact it was not resumed in Waterford until 
apparently about the year 1729, and in Kilkenny printing does 
not appear to have been resumed until after the middle of the 
18th century. Possibly further research work may yet show 
that there was some printing during these apparently long gaps 
of time in these cities. Search in their municipal records might 
throw some light on the subject and I fear nothing has as yet 
been done in that direction. 

We find however that in this 17th century printing com- 
menced in Cork and no such long gap occurred there. Cork 
remained a Royalist City for some years and printing was done 
there and even after the city passed into the hands of the 
Cromwellian Party printing continued to be occasionally done. 
In Cork was printed the first periodical in Ireland. Unfortunately 
it only extended to two numbers, both of which are known only 
by London reprints, but the evidence that the press was there is 
quite distinct and clear. Copies remain also of some political 
pamphlets printed there, besides the very rare edition there 
printed of the “Hikon Basilice,” of which no more than two or 
three copies are known to exist. 

The printer employed by the Duke of Ormond in Kilkenny 
~was William Smith, and we find him in Cork during the periods 
both of the Cromwellian Government and of the Restoration, 
printing occasionally. When one has studied or examined several 
pieces of printing from the one press one gets to know the type, 
initial letters, ornaments, head and tail pieces, etc., of the 
different printers, so that even where only a fragment of imperfect 
“copy turns up it can often be identified with considerable 
accuracy as the work of some particular press. 

Although there was not such a gap in the Cork printing as 
there was in Waterford and Kilkenny still the extant remains 
of printing there in the 17th century are very few and it was 
not until about the second decade of the 18th century that 
printing became constant there and grew considerably. 
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But there are two other places in which there is evidence 
that printing was done in the 17th century. I will first allude 
to Limerick. It would appear that there was a pressin Limerick 
when it was besieged by the Williamite forces, at which was 
printed “Les Dialogues de la Pierre de Touche Politique de 
M. Le Noble,” and the evidence is a Paris reprint of this work 
now in British Museums. When William III. came to Ireland 
in 1690 he had with him a printer Edward Jones, at whose 
portable press Orders and Proclamations were printed, probably 
at Carrickfergus and Belfast. 

Lastly, we come to the great City of Belfast, although a 
small town in 1696 when printing commenced there. Your late 
lamented and able bibliographer, Mr. John Anderson, has done 
for Belfast bibliography a great and lasting work, and in that 
work he was assisted by other Belfast bibliographers, some of 
whom I am glad to say are still living and taking part in this 
interesting work. I will not presume to deal with Belfast here, 
though I am glad I was able to put together into stricter and 
fuller form, in a paper before the Royal Irish Academy, in a list, 
every known or credited item of printing there from 1696 to 1700 
inclusive. I hope this compilatien will be added to as years 
progress. 

Before passing from the 17th century to the 18th century 
I will give you some information as to the origin and development 
of the newspaper press in Ireland prior to the year 1701. I have 
already, in referring to printing in Cork, stated that the first 
periodical in Ireland was printed there, but the first publication 
at all resembling a newspaper, or journal of that kind, that has 
up to the present been discovered was printed in Dublin and has 
a somewhat lengthy title—‘‘ An Account of the Chief Occurrences 
of Ireland. Together with some particulars from England.” 
This publication is very rare and only two numbers are forth- 
coming. No. 2 isin the Library of Cambridge University. (I 
have not details of it). The fifth number, of which I have some 
details, is for the period, as stated below the title, “from 
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Monday the 13th of March to Monday the 19th of March,” 
and it appeared in the year 1659 O.S./1660 N.S. At that time it 
had been in existence for five weeks. It isa little quarto, and this 
second survivor of its issue is to be found in the Library of 
Worcester College, Oxford, from which it was reported to me 
many years ago by Mr. Allnutt. It was printed by Wm. Bladen 
and contains local news, It is a quarto of four leaves, paged 
33 to 40. When this journal ceased to appear is not known. 

_ About three years later a similar little weekly journal was 
published in Ireland, entitled, “Mercurius Hibernicus. or the 
Irish Intelligencer.” Of this there are 15 numbers extant, the 
first issue being dated January 13 to 19. It was printed “ for 
S. Dancer,” a well-known bookseller and stationer, and it was 
almost certainly printed by John Crook, the then State printer, 
in Dublin. It contains not only local news but also news from 
England and abroad and advertisements.. 

Thus we see this second journal lasted for nearly four 
months. 

In Marsh’s Library, Dublin, there is also to be found a 
quarto of 8 pages very similar to these weekly journals. It was 
printed in 1663 for Samuel Dancer, and is called “ The Summe 
of Intelligence lately occurred as well domestic as foreign.” Iam 
not sure, however, whether it strictly ranks as an elementary 
journal or newspaper, but it was of that class. Perhaps it 
succeeded, later in the year 1663, the “ Mercurius Hibernicus,” 

After that date, 1663, no journal has yet been traced till 
we come to the year 1685. Then one appeared which has been 
described by the late Sir John T. Gilbert. It was called “The 
Dublin Newsletter.” Whilst the first journal I have mentioned 
was 4to., this journal consisted of a single folio sheet. There are 
about 14 numbers to be found in the National Library, Dublin, 
beginning in July and continuing to December. The first num- 
bers are in the form of a letter, and begin with the word “Sir,” 
but that it was really in essence a journal is confirmed by the fact 
that No. 61, December, 1685, contains for the first time an 
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advertisement of a law book entitled, “ The Rules of the High 
Court of Chancery, Ireland,” to be sold. by William Winter, 
Bookseller, College Green. Then succeeding numbers of this 
journal have occasional advertisements. The journal continued 
for January and February of the following year, 1686, and from 
No. 81 we get our first evidence of how music was reproduced in 
Dublin. <A bookseller and printer, R. Thornton, advertises new 
Songs “with musical notes engraved on copper plates.” The 
printer of Nos. 88 and 89 was Joseph Ray. Thornton was the 
publisher. 

On 30th September, 1690, appears another journal, called 
“The Dublin Intelligence,” the printer of which was Joseph Ray, 
of College Green. It was a folio sheet of two columns, printed 
only on one side. There are some numbers in Trinity College, 
Dublin, and others in the National Library, Dublin. It con- 
tinued down to September, 1693, that is, it lived at least three 
years. In the numbers in the National Library the chief items 
are of war news in reference to the armed conflict between King 
William and King James, and occasionally Government Procla- 
mations appear in it, with brief reports from various provincial 
towns. 

Whilst not strictly speaking a newspaper, I might mention 
here that in the same year, 1690, there was printed a Dublin 
edition of a monthly journal entitled, “The Present State of 
Europe, or an Historica! and Political Monthly Mercury,” giving 
an account of all the public occurrences. The printer was 
Andrew Crook. It was simply a reproduction of an English 
journal. The news is almost entirely Continental. There must 
have been at that time some agency answering to the modern 
Reuter. This monthly periodical was produced for at least four 
years, if not, as I fancy, for a longer period. 

It is said, | may mention in passing, that King James II. 
had when in Ireland an official paper printed called “The Dublin 
Gazette,” but I have never met any copy of it nor seen any such 
reported. 

b 
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Then as the end of the century drew near these small 
journalistic sheets increased in number and variety. One called 
“The Flying Pest, or the Post Master,” was printed by C. Carter 
at the Post Office Coffee House in Fishamble Street in 1699 and 
1700. It is a single sheet, folio, printed on both sides. Then a 
Dublin edition of the London Gazette was also printed by Carter 
in 1700. It is also alleged that “ Pue’s Occurrences” first 
appeared in 1700, but I do not think so. 

These small beginnings of the modern newspaper press are of 
very great interest and worthy of careful study and examination. 

There were also printed in Dublin in numbers at regular 
intervals ‘‘ Votes of the House of Commons,” beginning in Sep- 
tember, 1698. There are 80 numbers in the Library at the 
British Museum. I hardly think, however, that this publication 
can be correctly classed with journals. 

As the following century, the 18th, progressed newspapers 
developed and were adapted to fulfil the greater requirements of 
the public for news, etc., but such development was slow, and 
even in the time of Swift, and very much later, too, in the 18th 
century, pamphlets were made use of by parties on different 
political sides to circulate their views and to publish their attacks 
upon one another. 

Before leaving the 17th century I would refer to one other 
matter. 

The printing in languages other than English necessitated 
using types other than Roman Jetter, and in the 17th century in 
Dublin there were used Greek, Hebrew, Old Syriac, Armenian 
and Arabic types, besides the Irish type. 

The earliest specimen of Greek type appeared in 1622 and 
the following year, but this early Greek type is hard to read to 
those accustomed to modern Greek type. There was a large 
fount used for the text and small type for the notes. 

Hebrew characters first appear in 1624 in one of Usher’s 
works. The type is small and used in the marginal notes to the 


text, 
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Then in Usher’s “Answer to a Challenge” appeared one or two 
words in Old Syriac, but I rather think that these were specially 
cut out in wood. I should mention that Usher wrote, in one of 
his letters, of purchasing Syriac type abroad. And in a later 
work of the late Dudley Loftus, dated 1695, some words in 
Syriac appear. 

At p. 313 of Usher’s “ Answer to a Challenge” appear 
Hebrew and Greek type and one or two words in Arabic. 

In a work entitled “Logica seu Introductio,” &c., printed in 
Dublin in 1657, some words appear in pure Persian. 


Section III.—(1701—1800). 

I have dealt so far pretty fully with the 16th century and 
with the small extent of printing in Ireland in that period. 
(Sec. I.) I have also dealt fairly with the following century, the 
17th, during which period printing in Ireland steadily developed 
and grew and the first newspaper appeared, and there has been 
reference made to printing in Cork and to the existence of 
presses in Waterford and Kilkenny occasioned by the political 
influences and circumstances of the time. (Sec. II.) I have 
alluded to the commencement of your own Belfast presses, and 
now, I think, before I close I should make some reference to the 
18th century printing in our Provincial Towns, so that my 
lecture may be a little more complete. Before doing so I will 
not more than allude to the immense development of printing in 
Dublin in that century. Similarly, in Cork, printing, which was 
very meagre in the 17th century, steadily developed and grew, 
and the keen wit and satire of the Cork people found expression 
in pamphlets and newspapers and ephemeral political literature, 
but the output there of more solid works also increased, such as 
works on political, historical, social and literary subjects. 

Similarly in Limerick, although printing there was also but 
very small at first, the output increased as the 18th century pro- 
gressed. There was a regular newspaper press there from 1738 
onwards, and the very earliest Directory of any Irish town 
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appeared in Limerick in 1769. This little booklet is of great 
rarity. I only know of four copies. It well deserves to be re- 
produced. From the Limerick presses came a History of the 
City of Limerick, by John Ferrar, which went through two or 
three editions. There were also works of poetry, religious works, 
magazines, ete. 

You know well, of course, thanks to the labours of the late 
Mr. Anderson, how printing developed during the 18th century 
in this City of Belfast. 

In Waterford printing seems to have revived about the 
year 1729, increasing as the 18th century went on, and including 
‘some newspapers ; but in Kilkenny printing was not apparently 
revived until the 6th decade of the century, and even then it was 
almost entirely confined to newspapers, with one exception, the 
historical work of Thomas De Burgo, entitled shortly, “ Hibernia 
Dominicana,” etc. (1762), which, however, bears a fictitious 
imprint, though it is now known to have been printed at Kil- 
kenny by a printer named Stokes. It was followed by a Supple- 
ment. 

But I want to give you some idea of printing in the smaller 
towns in Ireland, and in the order of their priority, so to speak. 

In Londonderry there was printing in 1724, and, with some 
intervening gaps, the printing was kept up and. increased towards 
the end of the century. ‘The earlier extant items of printing are 
religious works. The first newspaper appeared in June, 1772, 
“The Londonderry Journal.” Some of the works appearing from 
its presses were naturally about its own historical career. 

Then we find that Armagh is stated by some to have had a 
press in 1740, but I have not been able to positively confirm this 
from any extant information. It is a fact, however, that Francis 
Joy, of Belfast, established a press there in 1743 or 1745. This 
appears on record in the Journals of the Irish House of Lords. 
One item of Armagh printing in 1751 has a title containing over 
160 words! 

It is also stated that Joy set up a press in Newry at the 
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same time, but the earliest known piece of printing there appears 
to have been in the year 1761. Mr. Philip Crossle has dealt 
almost exhaustively with printing in this town. 

In Sligo printing is said to have commenced in 1752. At 
all events, its first newspaper appeared in 1771. 

In Downpatrick there was a press in 1754 and 1756, and 
also in 1790. 

Galway also began printing in 1754, starting with a 
periodical and newspaper. A second newspaper appeared in 
1775, a third in 1782, and a fourth in 1783. 

In Drogheda, although there is some evidence of the exist- 
ence of a temporary press there in the 17th century, regular 
printing did not begin in permanent form, so far as we know at 
present, until 1758. Its first newspaper appeared in 1762 or 
1763, and another in 1769 or 1776. 

In Loughrea printing began in 1765 with a newspaper which 
continued for several years, and a second paper is recorded in 
1797. 

In Wexford a journal appeared in 1769, it is said, and a 
second paper in 1782, and a third in 1788 or 1789. 

Printing in Monaghan, Youghal and Carlow began in the 
year 1770. 

At Strabane and Clonmel in the following year, 1771. 

In Tralee and Tuam printing commenced in 1774. 

In Ennis, possibly in 1776, and certainly in 1778. 

Im Birr an 1775: 

In Mullingar probably in 1773, but certainly in 1781. 

In Athlone in 1779. 

In Dundalk in 1782. 

In Lisburn in 1784. 

In Cashel the date is uncertain, some say 1770, but there 
certainly was a press there in 1788. 

In Hillsborough in 1790 there was certainly some printing 
done but it did not continue. 

In Cavan printing began in or about 1790, 
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In Carrick-on Suir in 1791. 

In Coleraine in 1794. 

In Roscrea certainly in 1795 and possibly earlier. 

In Dungannon in 1797. 

In Enniskillen in 1798. Also in that year at Rosanna, in 
County Wicklow, there was the private press of Mrs. Tighe 
then at work. 

In some of these provincial towns a press was introduced by 
the starting of a newspaper, but this was not always the case. 
I have not met with any newspaper printed in the 18th century 
in Monaghan, Youghal, Dundalk, Cavan, Carrick-on-Suir, Cole- 
raine, Lisburn, Dungannon, or Enniskillen, though there was a 
paper printed in Monaghan and there was a periodical printed in 
both Carrick-on-Suir and Dungannon as well as one in Monaghan. 
It will thus be seen that the provincial press grew and spread 
during the second half of the 18th century, and undoubtedly the 
movement in the country which culminated in the great Irish 
Volunteer organization of 1782 encouraged both the publication 
of newspapers and pamphlet literature. 

In most of these towns printing continued from the time it 
was started to the present time, in others it was only for a 
limited period. The study of the output of the presses in any 
of these towns is very interesting and informing and no historian 
can ignore it. 

Having thus dealt, although in a very superficial manner, 
with the printing of the 18th century I must bring my lecture 
to a close. 

A great deal of work still remains to be done by those who 
are interested in the subject. Those interested in their native 
town might, by research, endeavour to trace more of or about 
the printing or presses of that town and thus add to the general 
knowledge on the subject. Often too the printing of some 
pamphlet in a provincial town has some special interest attached 
to it. Only quite lately I acquired possession of a Derry edition 
of Thomas Payne’s “Rights of Man,” which appeared there in 
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1791. Undoubtedly that work must, at that time, have had 
attractions for some minds, there and in its neighbourhood, 
otherwise there would not have been a Derry edition published. 

In the printing of each town there is generally some feature 
distinguishing it from other places. It is a curious thing, it 
seems to me, that the extant remains of printing in Monaghan 
mainly consist of old Song Books and little works of that kind, 
although it includes also Goggin’s Ulster Magazine at the end 
of the century. 

Occasionally, but rarely, one comes across a little religious 
booklet printed in Irish, roman type. 

Plays are occasionally to be found printed in provincial 
towns, but not often. 

Provincial newspapers were common enough though now 
so scarce and hard to find. 

However when one recollects the destruction of documents 
which has taken place we cannot be surprised that so little 
remains. ‘The impression formed on my mind as to the latter 
part of the 18th century is, that the journalistic output was far 
greater and more extended than anyone now imagines. In some 
cases only the name of a journal remains, or perhaps one or two 
numbers. I would plead for the careful preservation of any 
scrap of early printing in any of our towns. 

In the latter part of the 18th century, long before railways 
came in, there was often a society dependent on itself in and 
around a town and matters of local interest and dispute appeared 
in, or called forth, local pamphlets. 

The County Presentments began to be printed in the 18th 
century, and these are worth preserving as they often contain 
the names of persons and places and sometimes particulars con- 
nected with them which may be useful to genealogists and others. 

Bibliography is a science which is never complete. Again 
and again there turns up a fragment of some early press quite 
unexpectedly, and, besides, a great deal of spade work has still to 
be done in official chronicles, such as State Papers, and, for the 
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16th century, it will be especially necessary to do a good deal of 
of this work in the English records; also in our Municipal 
Records. It is a curious thing how evidence will be found 
there when our own records here are silent. To go back to 
that time I might give as instance the sending over of William 
Kearney to print the Irish Bible. That is not mentioned in the 
chronicles of the Irish Privy Council. 

I have already referred to the researches of Mr. Henry R. 
Plomer and the assistance which his research has given in throw- 
ing lhght on Franckton’s Patent and Franckton’s successors, 
and to his article in the “Irish Book Lover” suggesting that 
Hugh Singleton, a London printer contemporary with Humphrey 
Powell, about whom there is some mystery as to whether his 
printing was done in London or elsewhere, possibly came over 
and printed some of his works in Ireland. I only mention this 
again here for the purpose of showing that there are difficulties 
still to be solved which might well attract careful and eagar 
students to diligent and interesting research. 


APPENDIX A. 


Notre.—Let me here recapitulate a little, and very shortly 
state exactly and concisely how the London Company of Stationers 
succeeded Franckton as State Printers inIreland. It has never 
been clearly stated before in this form :— 

The Reversion of John Franckton’s Letters Patent (for life) 
was granted or promised to Verdon (a freeman of Dublin) and to 
Wright. 

The London Company of Stationers petitioned against this 
and alleged Franckton’s insufficiency, etc. (12th March, 1617/18), 
and asked that the office, etc., of Printer be given to Felix 
Kyngston, Mathew Lownes and Bartholomew Downes. This 
was not granted exactly as sought but Thomas Downes was sub- 
stituted for Lownes and B. Downes. 

Franckton assigned, early in 1618, his Letters Patent to the 
two men, Felix Kyngston and Thomas Downes. 
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The Lord Deputy (by Warrant of 13th Augt., 1618) autho- 
rised Kyngston and Downes, or their Attorneys, to seize all Books 
forfeited under terms of Franckton’s Letters Patent. 

They thereupon printed a form of Power of Attorney for the 
purpose of complying with the Warrant. (Vide Photo. of 
printed P/A (1618) from Kyngston and Downes in blank). 

No doubt Lownes and B. Downes did not come over here 
at all, but Thomas Downes came in their stead. 

There must have been considerable opposition to, and diffi- 
culties in, carrying on the new Patentees’ work as such printers, 
judging from the Proclamation dated 15th July, 1620, nearly 
two years later. The Lord Deputy, by such Proclamation, after 
reciting the Letters Patent to Franckton and same having been 
subsequently conferred on and confirmed to Kyngston and Downes 
(for the Company of Stationers), prohibited any sale, etc., of 
books, etc., contrary to the said Patent, under penalties. 
Kyngston appears to have left Dublin as Thomas Downes alone, 
printed another Power of Attorney, reciting the Grant to 
Kyngston and himself of the office of Printer (for the Company 
of Stationers) and also reciting the said Proclamation and 
appointing Attorneys to seize books, etc., under it. 

(Vide Photo. of blank form.) 


15th November, 1916. 


VOLCANIC PHENOMENA. 
By Hupert Garrison, F.R.G.S., F.R.C.1 


(Abstract.) 


The Lecturer, who was well received, in his introductory 
remarks. dealt with the origin of the earth, explaining it along the 
lines of the nebular hypothesis, and then proceeded to describe 
the formation of its crust, which, he said, bore to the total mass 
the same proportion as the inner covering of an egg did to its 
total contents. The matter inside the crust of the earth was 
supposed to be of a molten nature, as proved by the increase of 
heat the further one proceeded towards the centre, and earth- 
quakes were caused by the external pressure exerted on the crust 
by different agencies, solar, lunar, and atmospheric, which resulted 
in squeezing out millions of tons of lava. The points at which 
lava was emitted were the safety valves of the earth, and when 
volcanic action ceased this planet would become dead, like the 
moon. Mr. Garrison then referred to a number of the most 
famous volcanoes of the world, and described their action, past 
and present, in most picturesque language. At the conclusion of 
the lecture he was accorded a very hearty vote of thanks. 


18th December, 1916. 


SCIENTIFIC AND INDUSTRIAL RESEARCH. 
By Professor J. A. McCLELLAND, M.A., D.Sc., F.R.S. 


(A bstract.) 


In July, 1915, the Government, through the Minister of 
Education, issued a White Paper in which they stated that there 
seemed to be a general consensus of opinion amongst persons 
engaged both in Science and in Industry, that a special need 
exists at the present time for new machinery and for State aid, 
in order to promote and organize Scientific Research with a view 
especially to its application to trade and industry. 

The paper went on to explain the scheme which the Govern- 
ment had decided upon to give effect to their intentions. 

It provided for the establishment of (1) a Committee of the 
Privy Council responsible for the expenditure of any new moneys 
provided by Parliament for Scientific and Industrial Research ; 
(2) a small Advisory Council responsible to the Privy Council 
Committee, and composed of men engaged in Research and in 
Industries dependent on Research. 

The primary functions of the Advisory Council were defined 
to be the advising of the Privy Council Committee on :— 

(1) Proposals for instituting specific researches ; 

(2) Proposals for establishing or developing special insti- 
tutions, or departments of existing institutions, for 
the scientific study of problems affecting particular 
industries and trades ; 

(3) The establishment and award of Research Student- 
ships and Fellowships. 

The paper further stated :—“‘ It is clearly desirable that the 
scheme should operate over the Kingdom as a whole, with as little 
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regard as possible to the Tweed and the Irish Channel. The 
research done should be for the Kingdom as a whole, and there 
should be complete liberty to utilize the most effective institutions 
and investigators available, irrespective of their location in Eng- 
land, Wales, Scotland or Ireland. There must, therefore, be a 
single fund for the assistance of research, under a single respon- 
sible body.” During the present year Australia and Canada 
have taken steps towards the starting of similar schemes, and no 
doubt these different schemes will be linked together so that a 
general scheme of research may operate over the whole Empire. 

Such is the movement that Iam bringing before you this 

evening. Having been honoured by an invitation to serve on the 
Advisory Council, I am naturally anxious that the existence and 
work of the Council should be known in Ireland, and I gladly 
accepted the invitation to speak on the subject here to-day. I 
shall be quite brief, and J hope that at the close of my remarks 
questions may be asked on any points which interest the audience, 
or which J have not made sufficiently clear. 

In proceeding to consider the scheme for research, it might 
be well, in the first place, to refer briefly to the one serious 
criticism which was made in some quarters against the scheme, 
because, indeed, the same criticism may have occurred to some 
of those present. ‘This criticism was that the Advisory Council 
was mainly composed of men who might be very useful in their 
laboratories, but who had little knowledge of the requirements of 
the manufactures and industries which it was intended to help-— 
a criticism true on the whole, but to which the paper establishing 
the scheme itself provided a sufficient answer. A paragraph of 
the paper is as follows :—‘‘It is contemplated that the Advisory 
Council will work largely through Sub-Committees reinforced by 
suitable experts in the particular branch of science or industry 
concerned. On these Sub-Committees it would be desirable, as 
far as possible, to enlist the services of persons actually engaged 
in scientific trades and manufactures dependent on science.” 

To carry out that intention the Advisory Council took up at 
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an early date the formation of Standing Committees. Standing 
Committees for Engineering, for Metallurgy, and for Mining have 
already been formed, and have held meetings, and several other 
such Committees are under consideration. On the committees 
already formed we have been fortunate to obtain the services of 
many of the most eminent men in their respective industries in 
the country. The duties of the Standing Committees will be to 
advise the Council on researches relating to subjects with which 
they are concerned and on which they are experts. 

The formation of these Standing Committees shows, I think, 
that there is no intention on the part of the Advisory Council 
to attempt to pass judgment on the many schemes which may 
be submitted to them without first obtaining in every case the 
best expert opinion available. 

Many other Standing Committees will be necessary, but in 
other trades it is not so easy to form them as it is in the 
Engineering trades, partly because the Engineering trades are 
well organized, and partly because Engineering problems are more 
specific and less varied than those that occur in other branches 
of industry. The ramifications of the Chemical trades, for 
example, are so numerous that it is impossible to cover the 
ground with a single committee and the number of committees 
must not become too great. Probably we shall have Committees for 
Glass, for Fuel, for Textiles, for Rubber, and for other branches 
of industry as the necessity becomes obvious. I have dealt at 
some length with these Standing Committees because it is 
important that men engaged in any industry should realize that 
any proposals for research they put forward will in the first 
place be reported upon by a Committee composed of men eminent 
in similar lines of work. 

Let us proceed to consider some of the constructive work 
which it has been possible to accomplish in the first year. 
Examples of work done afford the readiest way of explaining 
the scope and character of the Council’s responsibilities. The 
work divides itself into two main types :—(1) Scientific Research, 
(2) Industrial Research. 
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I shall deal very briefly on the present occasion with Scientific 
Research because I think the present audience is more interested 
in Industrial Research. It will be the duty of the Council to 
take steps to ensure that the supply of men trained in methods 
of research will be sufficient not only to staff our colleges and to 
carry on research in Pure Science, but also to meet the growing 
demand for such men that we hope to see in connection with 
Industries in the immediate future. At present the Universities 
are turning out such men—indeed as many as there is any 
demand for—but still the actual numbers are small, and if the 
demaud increased to the proportions that it should assume, the 
supply would be inadequate to meet it. 

It will be necessary to provide help for the best students 
who have completed the undergraduate course in Science to 
enable them to do post-graduate work and thus get a training 
in the methods of research. A beginning has been made in 
this direction, but in quite a small way, because the war has 
absorbed nearly all such men either in the fighting services or in 
scientific work on war requirements. 

There are some people I am aware who doubt the wisdom 
of spending money to encourage more of our young graduates to 
take up research work. It may well be argued that the few 
fortunate or unfortunate people who have such habits of mind 
as will enable them to make advances in our scientific knowledge 
of any considerable value will find their way to a life of research 
in any case. That is true to a large extent, but there seems no 
reason why it should not be possible to train quite a large 
percentage of our science graduates in methods of research, not 
with the object of making all of them leaders in science, but 
simply skilled and competent workers in the development of 
scientific methods. That is what Germany has done. Germany 
is not, and never has been, specially pre-eminent as regards the 
number of her great leaders in scientific discoveries, but she has 
had for some time a specially large percentage of her people 
trained in methods of research. In the sphere of work we are 
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now considering we must in these countries in the future take 
care of the “Good” man even if we allow the “ Brilliant” man 
to take care of himself. It is important to remember that the 
great discoverer in science seldom benefits his own country any 
more than he does other countries. His work is usually free 
for any country to make use of, and the useful applications will 
probably be made where there is the greatest number of more 
plodding but quite competent workers. 

There is another direction in which it may be possible to 
assist scientific research in our colleges. It is now generally 
recognized, I think, that the duties of a university professor are 
to teach his subject and to carry out research. Of course some 
are better qualified for one class of work than for the other, but 
it often happens that the man who is eager to devote his time 
to research is burdened by a mass of routine teaching work. It 
should be possible to arrange with college authorities that routine 
teaching work should be made light in the case of men who have 
fully proved their capacity for research. Obviously the problem 
is not quite a simple one, but it may be possible to do something 
towards its solution. 

I need not pursue the subject of research in pure science 
further. Let us take an example or two of the class of work 
being undertaken in connection with Industrial research. The 
years before the war had seen the slow but certain exclusion of 
earthenware and the cheaper kinds of bone china from the 
markets of the world by the hard porcelain for domestic purposes, 
manufactured chiefly in Germany and Austria. The Staffordshire 
Pottery Manufacturers’ Association placed their case before the 
Advisory Council soon after its formation. They required no 
convincing as to the necessity of scientific aid in their industry ; 
something had to be done to save it. The public had apparently 
decided they wanted this hard porcelain, and would have it again 
as soon as it was available. It was necessary, therefore, to 
experiment on the manufacture of a hard porcelain from British 


materials so as to build up a new and probably more important 
: 
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trade in place of the older trade that was being displaced. A 
grant has been made towards the erection and maintenance of an 
experimental factory in connection with the Stoke School of 
Pottery, this research institution to be managed by a Joint 
Research Committee of the manufacturers and the governors’ of 
the Stoke School, and part of the cost being guaranteed locally. 
That is one example of a useful piece of constructive work. 
You will observe that the firms concerned have come together 
and are joining in this common research work, and you will 
further observe that the object of the research is not simply to 
attempt to copy the foreign article but to learn how to make an 
article from home materials that will satisfy the public taste. 
Another industry which has suffered heavily from foreign 
competition is the silk industry. Certain leaders in that industry 
saw that help towards research work might get them out of their 
difficulties. It was suggested to them that the firms engaged in 
the industry should form some association for the purposes of 
research, and in that way it would be possible to help them. 
The result has been that the Silk Association, formerly a body 
merely for settling prices, has formed a Research Committee, a 
plan.of work has been discussed and settled, and research work 
on some of the problems has already started. These are two 
examples of one way of dealing with the problem of Industrial 
Research. As another example of a somewhat different method, 
and illustrating the way in which the manufacturer and the 
University may be brought together, we may consider what has 
been done in the case of the glass manufacturers of the Sheffield 
district. They thought that the University of Sheffield could 
help them, and the University was quite ready to try. This 
position of affairs gave the Advisory Council a welcome oppor- 
tunity of arranging a scheme that would not only meet the 
requirements of the Sheffield people, but would be ready for 
adoption in the case of any other University or Technical 
College and an Industry in its neighbourhood. The scheme is a 
simple one. The University appoints certain representatives, 
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the manufacturers appoint representatives, the Advisory Council 
add others if they think it advisable. In this way a Delegacy is 
formed which receives the Government grant and the sums con- 
tributed by the manufacturers, and it accounts to the Advisory 
Council for the expenditure of these moneys. The Delegacy also 
superintends the research work. The grant and the contribu- 
tions of the manufacturers are not, therefore, mixed up with the 
general funds of the University. The Council hope that similar 
schemes may gradually come into operation in connection with 
many of our Universities and Technical Colleges. The advan- 
tages both to the manufacturers and to the Universities should 
be great. Such schemes should give the manufacturer help in 
the simplest possible way, and should at the same time have a 
stimulating effect on the University. 

As a final example of work of national importance I might 
mention an investigation of the Deterioration of Structures of 
Timber, Metal and Concrete in Sea Water. The life of a wooden 
pier is very short in some of the harbours of the empire, and it 
is evident that for the solutions of problems of this type, which 
require observation and experiment at many widely different 
stations, and continued over a considerable period of time, a co- 
ordinating authority is necessary. The Institution of Civil 
Engineers will be responsible for the supervision of the work, and 
they have been given a grant to enable them to take it up. 

The examples I have given you of work already done, prove, 
I think, that there are great possibilities in the scheme. Un- 
doubtedly there are difficulties in the way of bringing State aided 
research to bear on our Industries, and it might be profitable to 
refer briefly to some of these difficulties. 

Can grants for purposes of research be given to individual 
firms’? Clearly great difficulties would arise if this were tried 
unless the work of the firm was of some very special type. _ If, 
then, the firms in the same trade are to share the results of State 
aided research in common, may it not be objected that the ten- 
dency would be to destroy individuality and to bring all to the 
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same common level? This is not, I think, a well founded 
objection, if we consider the different types of scientific work 
required, and if the State devotes its aid to the proper type. 
Scientific work in connection with an Industry may be divided 
into several classes. Firms employ experts whose duty it is to 
see that the article turned out is up to certain standards, and that 
intermediate products also fulfil certain conditions. This class of 
work is very necessary, but it is really not research work. The 
firm may also employ experts whose duty it is to try to introduce 
improved methods with the object of giving a better or a cheaper 
article. This is a type of research. There is, however, another 
type of research which in the long run is the more important— 
research into the fundamental principles underlying the trade. 

Let. me illustrate what [ mean by one example. The 
National Lamp Company, of America, employ experts to see that 
their lamps fulfil certain conditions ; they employ others who are 
constantly endeavouring to introduce improvements in methods 
of production, and in the lamps; but in addition they have in 
their research laboratories well-trained Physicists busy on the 
study of the passage of electricity through gases and through 
solids, and other fundamental problems. ‘They do not expect an 
immediate return from the work of these men, but they are con- 
vinced that discoveries in these directions are certain to be made 
which will cause the lamps of 20 years hence to be different from 
those of to-day, and they are certain that it is only by having the 
first knowledge of some at least of these discoveries that they will 
he able to maintain their position in their trade. 

If firms in these countries combined to get this class of 
research on fundamental matters done by the aid of State grants, 
there would still remain a great deal of scientific detail in which 
one could compete with another. The attention as a combination 
to fundamental matters would tend to prevent the failure of the 
whole trade due to important advances abroad. The essential 
thing to remember in connection with this class of research work 
is that you are looking ahead for say ten years, 
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The amount of scientific work done by some large American 
concerns in recent years is very striking. The National Lamp 
Company, which I have referred to, is the result of the amalga- 
mation of some 20 firms. They spend a very large sum each year 
on research ;a large sum, but after all small when their total 
turn-over is considered. The General Electric Company and the 
Kodak Company work on the same scale. 

In the case of such large concerns it is easy for them to pay 
for their own research. Firms in these countries are as a rule 
smaller, and probably we have little desire to encourage the for- 
mation of Trusts, even if that afforded a simple way of getting the 
necessary scientific work done. 

It would seem, therefore, that in these countries the State 
must take part in the work, the firms which wish to havea share 
in the results forming an association for that purpose, and of 
course contributing towards the cost of it. 

The problem is, however, too large and too varied to be 
dealt with in any one simple manner. Some trades may find the 
help they need in local Universities and Technical Colleges. For 
others great National Research Laboratories may be necessary. 
Our present National Physical Laboratory has done much for 
Engineering trades, and other similar institutions may be required. 
The necessary machinery must be provided rapidly enough to 
meet the demand ; but clearly the extent of the research move- 
ment must depend on the demands put forward by the 
manufacturers. The funds allotted to the work of the Advi- 
sory Council were at first small, but we must remember that 
during the war it is only possible to make a beginning and to 
think out methods. It is really a question of getting ready for 
work on a big scale when the war is over. There is every reason 
to believe that it is the intention of the Government that the 
movement towards research in Industrial matters must not be 
crippled by lack of funds. That such a movement is starting 
there is ample evidence. Some of the largest concerns in the 
country are making enquiries, which show that their interest has 
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been aroused. The Cotton Spinners of Lancashire are moving in 
a very promising manner, and a committee is in process of for- 
mation to consider the possibilities of research in connection with 
that great industry, and they are likely to act on a big scale. 
Interest is being shown regarding the possibilities of research in 
the Rubber trade. That trade has been so flourishing that it 
has been able to go on without very accurate or scientific know- 
ledge of the physical and chemical properties of the article dealt 
with. There is a very wide field of work in connection with 
rubber, and it is quite likely that systematic work may be 
arranged for in the near future. 

I think I am correct in saying that the Privy Council Com- 
mittee and the Advisory Council are satisfied that there is in 
reality a movement starting towards scientific and research 
methods in Industry that is likely to become of great magnitude, 
and of the greatest possible importance after the war. 

The Government have been so much impressed with the 
movement towards research methods, and with the progress made 
during the past year in the organization of Industrial Research, 
that they have recently made much greater provision for carrying 
on the work. Lord Crewe announced to a deputation that 
waited on him on Ist December, that in future the Privy Council 
Committee and the Advisory Council would act as a separate 
Department of Scientific and Industrial Research for Great 
Britain and Treland, and that a Royal Charter would be granted 
to the official members of the Privy Council Committee, enabling 
them to accept, hold, and dispose of moneys, including sums 
voted by Parliament, for research purposes. 

Lord Crewe further stated that a large sum would, with the 
consent of Parliament, be placed at the disposal of the Depart- 
ment, sufficient to allow of an annual expenditure for the next five 
years equal to four or five times the sum at present available 
When we remember that before this extension of the scheme the 
sum available for the present year was £40,000, we will agree 
that satisfactory financial arrangements are now ensured for the 
next five years, 
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The Trust formed by the Royal Charter can hold not only 
money grauted by Parliament, but also such contributions as may 
be arranged for from Associations of Manufacturers, and such 
gifts as may be made by persons anxious to encourage research. 

It is important also to notice that the Chancellor of the 
Exchequer has agreed that contributions by traders to industrial 
associations formed for the purpose of scientific research, may for 
Income T'ax purposes be treated as working expenses. The 
research associations would of course be under Government 
supervision. 

In addition to the Jarge sum Lord Crewe referred to, and 
which no doubt will be mainly spent on big schemes of Industrial 
Research, an annual vote will be taken to meet other purposes 
such as the requirements of research in Pure Science in the 
Universities, which can be easily estimated for each year. This 
generous provision shows that the Government is thoroughly in 
earnest in the effort to encourage the continuance and extension 
of the research methods which we have learned to appreciate 
since the beginning of the war. 

I have illustrated by a number of examples the types of 
research work that the Council has taken up. It might be well 
to consider briefly whether there are any limitations or whether 
the Council is free to aid research in any branch of Industry. 

The paper establishing the scheme speaks of Scientific and 
Industrial Research, and does not directly exclude any particular 
branch. Overlapping with the work of other organizations 
must of course be prevented, and the White Paper stated “that 
arrangements would be made by which the Council will keep in 
close touch with the Government Departments concerned with 
or interested in Scientific Research.” The arrangements referred 
to have taken the form of a large number of Government 
Departments appointing Assessors who are kept fully informed 
of the work of the Council, and whose advice is taken regarding 
any scheme that might appear to overlap their own activities. 
Among the Departments which have nominated Assessors are the 
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Board of Trade, the Admiralty, War Office, Board of Agriculture 
and Fisheries, Department of Agriculture and Technieal Instruction 
for Ireland, Development Commission, Colonial Office, &c., &e. 
It is clear, I think, that the Advisory Council should consider on 
its merits any suggested scheme of research unless it is shown 
that the subject in question is already provided for by some other 
body supported by State aid. 

The main consideration for us here to-night is, I imagine, 
how can we in Ireland make use of this scheme for the further- 
ance of our manufactures and other industries. Well, I have 
shown by examples the sort of work the Council can take up 
and I have indicated the only real limitation to their functions, 
the necessity of preventing overlapping with the work of other 
bodies. 

If there are representatives of any Industry present who 
think that they could be benefited by research work, the first 
step they should take, in my opinion, would be to call together 
the Association representative of their Industry, if there is such 
an Association, and if not they should endeavour to form an 
Association with research as one of the objects it is to promote. 
When they discuss matters they will probably agree on one or 
more subjects on which they will approach the Advisory Council. 
Then again one frequently hears mentioned here in Ireland 
Industries which it is thought ‘should exist and should flourish 
in Ireland but which are really not in existence. If research 
work would assist the starting of an Industry useful to the 
community it is quite within the province of the Council to 
promote the research. In such cases it is not so clear who should 
_ take the first step. I imagine the procedure might be for some 
responsible person, or persons, or Institution to bring the matter 
before the Council, and if a reasonable case were made out the 
Council could ask suitable Societies, Institutions, or Associations 
of Manufacturers to nominate representatives, the Council itself 
might add other names, and in this way set up a Committee 
which would superintend the research, receive the grants and 
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account for the expenditure. The method and extent of the 
publication of the results would have to be decided by the Council 
in consultation with the Committee managing the research. 

When well considered applications come in from Ireland I 
guarantee that they will receive very careful attention. If such 
applications are not sent in there will be no point in any one 
complaining that a due share of the grants is not coming to 
Ireland. There is going to be no allocation of the grant into 
portions to be spent in different places. It is well to be clear 
that we are not dealing with grants for teaching purposes to be 
fairly distributed over certain institutions and over certain areas. 
Neither is this a grant to be spent in doles for setting companies 
going, except in so far as research can be used for that purpose. 
This is a grant solely for Scientific and Industrial Research. 

I have now covered the ground, I think, in these introduc- 
tory remarks. I have purposely been brief, as I wish to leave 
time for discussion. There is one word I should like to say 
before I sit down. The Chairman and Secretaries of the Advisory 
Council frequently have interviews with individuals or Associa- 
tions who are considering matters preparatory to applications for 
grants. The Chairman has expressed the wish that I would 
undertake this duty to some extent in Ireland, and I need hardly 
say that I shall be very glad to assist in this way. I shall be very 
glad to meet in Belfast or anywhere in Ireland persons really 
interested in this scheme of research, and assist them with any 
advice I can give. At the same time I wish it to be understood 
that the Chairman and Secretary will willingly come to Ireland 
for any purpose of sufficient importance to justify the expenditure 
of time necessary for the visit. 


MAP TO ILLUSTRATE SOME OF THE ROUTES FOLLOWED BY 
ANCIENT MARINERS. 


[Certain land routes are inserted also]. 


Black areas in the sea represent pearl beds. 
_ Shaded areas in the sea represent the distribution of pearl-shell. 


The spots represent some of the sites of gold, copper and silver mines or 
deposits of precious stones, which attracted prospectors in ancient times. 


A—The route to Zimbabwe (Z) and Madagascar. 


B and G—tThe chief route of the mariners who took the civilization 
of the Old World to America in Pre-Columbian times. 


D—The ‘‘ Black Current” from Japan to America. 
E—The route from Persia to the Yenesei (Y). 


F—Route along the Amur from Korea and the Manchurian coast 
towards the Altai (Y). 


G—tThe original route by which America was colonised. 

H—The route of the Norsemen to America, 1000 A.D. 

J—The ancient route by which Babylonian civilization reached China. 
K—The Trade Wind from the Canary Islands to America. 

L—The Gulf-Stream. 


M—The line of spread of culture up the Mississipi, from the Gulf of 
Mexico to the Great Lakes. 


N—The sea route to Nigeria [the land route from the Nile is not 
labelled]. 


O—The culture-centre on the shores of the Sea of Okhotsh. 


P—The Aleutian route to America. 
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ANCIENT MARINERS. 
By G. Extior Suiru, M.A., M.D., F.R.S. 


(Abstract.) 


At the close of the fifteenth century Vasco da Gama realized 
the dream of Prince Henry the Navigator. He was the first 
captain from Western Europe to take his ships around the Cape 
into the Indian Ocean. 

What was virtually a new world was thus revealed to the 
peoples of the West, for the recollection of the earlier Oriental 
enterprises of the sailors of the Eastern Mediterranean had 
become dimmed in the mists of the distant past; and the 
commercial intercourse with Asia had passed almost entirely into 
the hands of intermediaries. Asiatic caravans brought the 
produce of the Orient to Tyre and Alexandria, and Venetian 
merchants distributed it along the coasts of Europe. The 
fanciful tales brought back by the rare European adventurers 
who penetrated far into Asia only served to enhance the mystery 
in which it had become veiled. 

Thus the intrusion of the Portugese into the Indian Ocean 
was really the opening up of a new world to the people of Europe. 

Great, therefore, was the surprise of Vasco da Gama, when 
he entered this new and mysterious domain in the year 1498, to 
find at Mozambique four ocean-going ships manned by Arabs. 
In spite of their obvious superficial differences in appearance 
these ships were planned and built on essentially the same lines 
as those which the great Portugese sailor himself had brought 
into Mozambique ; and, although for many centuries there had 
been little if any communication between the respective groups 
of ship builders, the arbitrary nature of the essential plan of 
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construction of these Portugese and Arab ships would have 
revealed, to anyone who had cared to investigate the matter, 
that in the distant past their structural designs must have been 
derived from a common source. 

But even more surprising than the similarity of their 
methods of shipbuilding was the identity of the aims of the two 
fleets, for the ships of the Arabs were laden with gold and silver, 
spices, precious stones and pearls, and these were the things for 
which the Portugese were searching, the allurement which had 
led them to brave the dangers of unknown seas and embark upon 
the most hazardous of enterprises. 

The link between these European and Arab methods and 
motives will be found if we throw our minds back to a time 
fourteen centuries before Vasco da Gama. The “Periplus of 
the Erythraean Sea,” written by some unknown Greek sailor a 
few years after the middle of the First Century B.c., describes 
the details of the maritime trafficking at the beginning of the 
Christian era.! 

These seamen exploited the coasts not only of the Mediter_ 
ranean and Atlantic, but also of the Red Sea and Indian Ocean, 
the Azanian part of Hast Africa, Arabia, the Persian Gulf, India, 
and Ceylon. ‘They themselves, or other sailors with whom they 
came into close trading relations, went further Hast—to Burma, 
the Malay Peninsula, Indonesia, Cambodia and China.” 

Their ships and their motives for maritime trafficking were 
the models both of the Portugese and the Arabs fourteen 
centuries later. 

But such maritime exploits were by no means novel adven- 
tures even in the First Century. On the walls of the famous 
temple of the Egyptian Queen Hatshepsut at Thebes there is 


1<«* The Periplus of the Erythraean Sea, travel and trade in the Indian 
Ocean, by a Merchant of the First Century,” translated from the Greek 
and annotated by Wilfred H. Schoff, New York, 1912. 


?¥or a detailed study of the early routes in the Far Kast see G. E. 
Gerini’s ‘‘ Researches on Ptolemy’s Geography of Eastern Asia,” Asiatic 
Society Monographs—No. 1, 1909. 
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preserved to this day a remarkable series of bas-reliefs depicting 
all the incidents of an expedition by sea from Egypt to Hast 
Africa, which took place as long before the time of the “ Periplus” 
as the latter was before that of Vasco de Gama. We find the 
prototypes of the great ocean-going ships engaged in the same 
sort of traffic for gold, precious stones, incense, spices and slaves. 
But Egyptian literature has preserved the evidence that these 
maritime expeditions, not merely in the Red Sea but also in the 
Mediterranean, were well established even in the Pyramid Age, 
fourteen centuries before Queen Hatshepsut’s time ! 

Although at a very early period in the history of mankind 
logs and floats of various kinds were used by many peoples to 
cross narrow sheets of water or for paddling along coastlines, 
the real history of boat-building began’ when the earliest dwell- 
ers on the banks of the Nile tied together bundles of reeds to 
make floats. These simple craft not only determined the form of 
the wooden ships that succeeded them, but the methods of 
construction which were required for making the reed floats, 1.e., 
tying them together with cords, were also adopted when wooden 
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Fig. 1.—A picture from a tomb of the Pyramid Age representing the 
making of reed-floats by tying the bundles of reeds with cords. 


ships came to be built by adding planks to the hollowed out log 
which eventually degenerated into the mere keel of the composite 
ship. Thus the earliest Egyptian term for shipbuild!ng was the 
word signifying “ to bind” (Breasted, p. 176). 


1See my Essay on ‘‘Ships as Evidence of the Migration of Early 
Culture ;” also J. H. Breasted, ‘‘ The Eariest Boats on the Nile.” —The 
Journal of Egyptian Archaeology, Vol. IV., 1917, p. 174. 
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When other methods were devised and the component parts 


Fig. 2.—Building wooden ships in ancient Egypt. 


of the larger vessels were fixed together with wooden or metal 
pegs, the older procedures were not abandoned. Even at the 
present time we still find upon the Nile all these primitive types 
which are survivals of phases in the history of shipbuilding, some 
of them more than sixty centuries old. 

In the course of later ages when more venturesome sailors 
using large merchantmen, which were the latest creations of the 
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shipbuilders’ skill and ingenuity, were able to make their way to 
the East and wander, stage by stage, as far as the Pacific Coasts 
of America, they took with them, not only the large vessels in 
which they actually made their journeys, but also the recollection 
of all these more primitive types of vessels which were still in 
use in their homeland. ‘Thus we still find, scattered in certain 
localities along the whole route from the Red Sea to America, a 
great variety of primitive vessels, reed-floats, the double canoe, 
the catamaran, “sewed boats,” rib-less boats, and many other 
primitive kinds of ships, the prototypes of which were being used 
upon the Nile long before the Pyramids were built. 

In my article on “Ships as Evidence of the Migrations of 
Early Culture”! I have given some of the facts in substantiation 
of this claim, and since then Professor Breasted (Op. cit. swpra) 
who apparently was not acquainted with, or rather does not refer 
to, my essay, has added most important corroboration. 

In some of the tombs and temples of the Old Egyptian 
Kingdom we find pictures carved forty-four centuries ago, depict- 
ing the earliest known seagoing ships and the methods of their 
construction. 
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Fig. 4.—The most ancient representation of a sea-going ship (Egypt, 


ViIth Dynasty, 2600 B.c.)—After Assmann. Note the two limbed A-shaped 
mast lowered on to a special support at the stern. 


In my former essay I discussed the significance of the facts 
revealed by the methods of early boat-building. On the present 


' Journal of the Manchester Egyptian and Oriental Society, 1916, 
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occasion I am concerned more especially with the study of the 
influence exerted by maritime intercourse in the history of 
civilization. 

Egypt has preserved literary records in substantiation of 
the fact that, as early as the time of the Third Dynasty, expedi- 
tions by sea were being equipped to obtain the incense, resins, 
and wood required for the funerary ritual and the burial 
ceremonies. These voyages extended as far as the Lebanons on the 
Syrian coast in the north and, in the south, Somaliland and Southern 
Arabia. It is important to remember that the early navigators 
did not go to sea merely for idle adventure or for pleasure. 
They were impelled to embark upon such hazardous and dangerous 
tasks only by the most powerful incentives, to obtain the materials 
which they had come to regard as essential for the attainment of 
continued existence after death.’ 

It must not be supposed that the few records preserved 
from these remote centuries give any adequate idea of the real 
extent of early maritime trafficking. 

But there are other kinds of evidence which demonstrate its 
wide scope and influence. 

One of the outstanding results of the study of Cretan 
archaeology is the certain proof it has afforded of contact between 
Crete and Egypt almost at the dawn of the known histories of 
the two countries. This implies that Egyptian sea-going ships 
must have made their way to Crete in Protodynastic times, if not 
earlier. In my essay on “Ships, etc.,” I have cited a small 
fragment of the large mass of data that is now available to 
demonstrate the fact of maritime intercourse between the Red 
Sea and the Persian Gulf at an equally early period. The 
remarkable identities between the earliest civilizations of Egypt, 
Sumer, Elam and Crete afford positive evidence of such contact 
of cultures; and there are reasons for believing that in the case 
of Egypt and Sumer the connexion was established mainly, 


1On this subject see “‘ Incense and Libations,” Bulletin of the ete 
Rylands Library, 1918, 
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though not wholly, by way of the Incense Land of Southern 
Arabia. 

The preservation until the present time, in Burma and 
further east, of the earliest known type of Egyptian sea-going ship, 
which in Egypt itself was superseded by new developments in the 
art of shipbuilding before 2000 B.c., indicates that before 
the latter date these distinctively Egyptian models must have 
reached the Indian Ocean, and on some part of its littoral 
persisted until they were carried further east by a later 
enterprise. 


Fig. 5,—Sketch of a toy model of an ancient Egyptian boat, 2600 b,c, 
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Fig. 6.—The same type of vessel with identical form of hull, mast and 
rigging, now in use in Burma. 


The recent researches in Elam’ have revealed the fact 
that the painted pottery which was being made there before 
2000 B.c. was copied in Turkestan and Baluchistan not very long 
afterwards. This northerly and easterly spread of culture from 
the region of the Persian Gulf does not directly concern us in 
this discussion, in which I am not attempting to deal with the 
contact of peoples by land. But the derivation of this art of 
painted pottery in Elam is probably to be referred to Predynastic 
Egypt ; and it may have been carried to the shores of the Persian 


'De Morgan, Mission scientifique en Perse, 


54 G. Elliot Smith on 


Gulf, along with the knowledge of copper working, by means of 
the early maritime intercourse between the Red Sea and the 
Persian Gulf. 

The easterly link of this bond was not strongly forged until 
the Sumerians learned from the Egyptians the ritual use of 
incense and begain to exploit southern Arabia for it. 

The extension of the use of copper to North-western India! 
is another indication of the easterly diffusion of culture, which is 
perhaps to be associated with the finding of painted pottery in 
Baluchistan. 

But though the contact between Elam and India may have 
been brought about by land in the third millennium B.C. it is 
possible that the exploitation of the western coasts of India for 
wood and spices may have been begun by seaalso. Certain hints 
of this were suggested by Professor Sayce,” but they are so slight 
that I would not attach much importance to them, if the com- 
pleteness of the preservation in Burma of the type of Egyptian 
ship distinctive of the Pyramid Age did not suggest the 
possibility of such ships reaching India before they were super- 
seded in the west by later models. 

But by the time of the seventh century B.c., and I believe 
at least a century or more earlier still, regular sea-traffic between 
the Persian Gulf and the Malabar Coast was definitely established.® 

Before we can appreciate the reasons for the sudden extension 
of the range of maritime adventure in the eighth and seventh 
centuries B.C., the nearest analogy to which is afforded by the. 
exploits of European seamen in the fifteenth century A.D., we 
must consider certain events which were happening in the 
Mediterranean. 

At the time when Queen Hatshepsut’s great expedition went 
to the Land of Punt in the fourteenth century B.c., Egypt’s 


!W. Crooke, ‘‘ Northern India, 1907,” p. 18. 
> Hibbert Lectures, 1887, p. 138. 
* On this, see T, W, Rhys Davids, ‘‘ Buddhist India,” 1911, pp. 113—117, 
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maritime activity was not confined to the Red Sea, but also 
played a part in the Mediterranean. 

But there were other nations who for several centuries had 
been engaged in sea-traffic there. Foremost among them was 
Crete, which had established a powerful thalassocrasy controlling 
the seas of the AXgean, and in fact the northern waters of the 
Mediterranean from Syria to Italy, and possibly even further west. 

When the Minoan power of Crete began to weaken, the 
control of the Middle Sea fell into the hands of the Phoenicians. 
These enterprising traffickers worked in intimate co-operation 
with the Egyptians, from whom they acquired most of their 
knowledge of ship-building and seamanship; but they were also 
able to avail themselves of all the knowledge and experience 
acquired by the Cretans, and to put to practical use the information 
concerning the stars which the peoples of Mesopotamia had 
collected for religious and magical purposes. 

Hence these enterprising merchants, whose primary aim was 
to secure wealth by trading with the older and more conservative 
peoples, were able to command the results of all the experience 
of ship-building and navigation which these same peoples had 
laboriously accumulated. 

They soon began to exploit, by land and sea, all the known 
sources of gold, silver, copper and tin, of precious stones, of 
incense and spices, of pearls and coral. By the twelfth century B.c. 
they had made their way to the western extremity of the Medi- 
terranean, and passed between the Pillars of Hercules to the 
Atlantic coasts of Iberia and Mauretania. During the next three 
centuries they pushed further afield, to Britain and Ireland, to 
Denmark and Scandinavia, and eventually reached the amher 
coasts of the Baltic. 

The literary and archaeological evidence goes to show that, 
after the Phoenician mining colonies were established in the 
Iberian peninsula, maritime intercourse was established between 
the ports on the Atlantic coast, such as Gades, and the countries 
rich in gold and tin, such as Brittany, Cornwall and Southern 
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Ireland. Subsequently this exploitation extended to those parts 
of Sweden where metals were discovered. Upon some of the 
rocks and megalithic monuments in the neighbourhood of these 
Scandinavian mines are preserved rough sketches of the ships in 
which these Phoenician mariners travelled. Though these impres- 
sionist drawings (Fig. 8), cut into the rough stones, are very crude, 
they convey a clear idea of the outstanding features of the ships 
which conveyed the first metal workers along the coasts of 
Northern Europe. 

The type of ship thus depicted is so distinctive that we can 
recognize it as identical in every essential respect with a much 
more ancient model which was in use upon the East African and 
Arabian Coasts, and from there spread to the uttermost limits of 
Asia.! 

In the accompanying sketches (Figs. 7 and 8), I have placed 
in apposition a rough copy of the late Sir Henry Stanley’s picture 
of a boat seen by him on the Victoria Nyanza,” and a crude 
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Fig. 7—A type of vessel still in use in Victoria Nyanza, after Sir 
Henry Stanley. 


'T have cited the evidence in my essay on ‘‘ Ships, &c.,” pp. 77 et seq. 
But precisely the same type of ship which the forerunners of the Vikings 
used in Scandinavian waters, perhaps ten centuries B.C., persists at the 
present time upon the Great Lakes of Africa (Fig. 4). ” So peculiar and 
distinctive is the mode of construction and the arbitrary method of deco- 
ration of these vessels that we can use them ascertain tokens of the spread 
of civilization and the travel of ancient seamen from Hgypt to Sweden. 


2° Through the Dark Continent,” 1878, Vol. I, p. 451, 
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Fig. 8.—A rock-cut representation of the same type of vessel from 
Sweden (Early Bronze Age). In this the rowers presumbly are intended 
to be indicated ; in Stanley’s picture only their oars are shown. The 
upturned stem of the Swedish ship is a distinctively Egyptian feature 
(Compare Fig. 3), which is also found in igean and Phoenician vessels. 


representation of a ship carved upon a rock at Tegneby in 
Bohuslin, which is referred to the Early Bronze Age.' In my 
essay upon © Ships” (p. 79), I have quoted Sir Harry Johnston’s 
account of the method of constructing these vessels. Their 
peculiar features are exactly reproduced in the ancient Swedish 
vessel. The remarkable forward prolongation of the keel and 
the bar attached to the actual bows of the ship, with the character- 
istic goat’s or sheep’s head (for either is used in East Africa), are 
certain tokens of the identity of origin. Even the number of 
rowers is almost identical. The only noteworthy distinction is 
the absence of the great upstanding curved stern of the Swedish 
ship. But this is a characteristic feature of the early Egyptian 
and Mediterranean ships, which has been omitted in the case of 
the vessel from Victoria Nyanza, but retained as a distinctive 
badge of its origin by the Scandinavian vessel. 

In his account of the construction of the “sewed boats” of 
Southern Arabia, Zwemer tells us that “each boat has a sort 
of figurehead called the kubazt, generally covered with the skin 
of a goat or sheep which was sacrificed when the boat was first 
launched ”—a custom which, in a modified form, is still perpetuated 
in modern Europe by breaking a bottle of wine over the bows of 
the ship when it is about to be committed to the water for the 
first time. 

Describing the exploitation of the Cassiterides, Strabo states 


1Montelius, ‘‘Sur les sculptures de rochers de la Suéde,” Congrés 
d’ Anthropologie et d’ Archéologie, Stockholm, 1874, p. 454, 
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that “formerly the Phoenicians alone carried on this traffic from 
(jades, concealing the passage from everyone.” Elsewhere the 
same writer tells us that the Phoenicians excelled all other 
nations in their skill in navigation and by their expertness in the 
manufacture of purple dye. As Rawlinson says :—* Phoenicia 
had [circa 1000 B.c.] no serious commercial rival, and the trade 
of the world was in their hands ” 

If we recall the united testimony of the Old Testament and 
the ancient Greek and Latin writers we cannot refuse to recog- 
nise that the Phoenicians had almost complete command of the 
sea and controlled far-reaching commercial enterprises in the 
East and West. The fundamental factor underlying their material 
prosperity was the possession of a great mercantile fleet and 
sailors who had the knowledge and experience to enable them to 
put out with confidence into the open sea and, trusting to the 
guidance of the stars—more especially the Pole star, which the 
Greeks called “the Phoenician ”—to sail by night. It was the 
expertness of her pilots which made other nations dependent 
upon Phoenicia, without whose help Solomon could not venture 
upon his greatest enterprises. At the time when the great 
easterly diffusion of culture took place the Phoenicians were the 
only people competent and able to direct such vast exploits by 
sea ; and the combination of practices and beliefs that were so 
spread abroad affords abundant testimony to the fact that it was 
the Phoenicians, or sailors of other nations who had acquired 
both their methods and their cultural equipment, who directed 
and controlled the transference of Mediterranean civilization to 
the East and America. The use of the purple dye, the conch- 
shell trumpet, and the distinctive blend of Egyptian, Babylonian 
and Mediterranean designs and ideas, all indicate that the 
influence of the Phoenicians who inaugurated this great Oriental 
drift of culture also continued to make itself felt in America long 
after it had passed out of the control of these great commercial 
adventurers. 

At the time when they were busy in Western enterprises 
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the Phoenicians were also exploiting the pearls of the Red Sea 
and the Persian Gulf, the incense of Sabaea and Ethiopia, and 
gold and precious stones wherever they could be obtained in the 
neighbouring countries. 

This lucrative trade only served to whet their appetite for 
yet bigger enterprises. Early in the first millennium B.c. the 
Phoenicians or their agents began to exploit India and Ceylon. 
The pearl-fishers of the Red Sea and Persian Gulf played a large 
part in these expeditions, for one of the primary objects was the 
collection of pearls and other shells to which a special significance. 
and value had come to be attached. Hence during their easterly 
wanderings the seamen settled upon any coast where pearls were 
found ; and these places became the centres where the customs 
and beliefs of the Kastern Mediterranean and the Arabian coast- 
lands were planted, and to this day have retained these persistent 
evidences of the alien influence that came from the West. The 
cultural uses of shells, such as the conch-shell trumpet, the 
cowrie and the pearl, naturally play a much more obtrusive réle 
in India than they do in the West, because the immigrant 
elements of civilization which were introduced from abroad were 
brought by the men who were searching for these things, In his 
book “Shelis as Evidence of the Migrations of Early Culture ” 
[Manchester University Press, 1917| Mr. Wilfrid Jackson has 
collected the evidence in substantiation of this. 

But the wanderers did not restrict their operations to the 
coasts: they roamed inland and searched for precious metals and 
stones. Wherever gold or copper was discovered the immigrants 
settled down to exploit such wealth, and not only left behind 
them such persistent records as megalithic monuments, but many 
distinctive practices, customs and beliefs. 

The practice of terraced irrigation, the worship of the sun, 
mummification, the belief in a sky-world to which the blessed 
dead go, and many scores of equally distinctive beliefs, legends 
and myths, blaze the pathway of these wanderers from the West. 

It is important to remember that these people must have 
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roamed over the whole of India. But the evidence of their 
presence is preserved only in some places and not in others, 
because they settled down in the former to collect the gold or 
copper, the diamonds or sapphires, the pearls or shells. 

To Mr. W. J. Perry belongs the merit of having called 
attention to the far-reaching significance of the search for precious 
metals, stones and pearls.! 

At the same time as these seamen made their way Kast to 
India others were pushing down the east coast of Africa. The 
indelible records of their visit still persist at Zimbabwe (see 
map Z) in Rhodesia and elsewhere. They settled to exploit gold 
wherever they found it. The stone-buildings, the terraced hill- 
sides, the practice of mummification, and scores of other customs 
and beliefs still remain as an abiding witness to the coming of 
aliens and as a distinctive label of their identity and epoch. 

In Southern Rhodesia, between the Salisbury-Beira Railway 
and the Limpopo River, there are numerous remains of an ancient 
civilization, which have been the subject of the liveliest contro- 
versies, ever since Carl Mauch, in 1871, called attention to certain 
large stone temple-like structures of peculiar form. The Zimbabwe 
ruins have been claimed to be the work of ancient immigrants 
from Southern Arabia who came to exploit the mineral wealth of 
Mashonaland, for the purpose of disposing of it in the markets 
of Ophir to the agents of King Solomon. Others have claimed 
that the trade was in the hands of the Phoenicians. An excellent 
summary of the history of this discussion before 1905 will be 
found in the late Professor A. H. Keane’s Introduction to 
Mr. R. N. Hall’s “Great Zimbabwe ” (1905). 

In the year of publication of Mr. Hall’s book, Dr. David 
Randall-Maclver made a summary investigation of the ruins on 
behalf of the British Association, and in the following year 
published the results in a book. entitled ‘Mediaeval Rhodesia.” 


1w. J. Perry, ‘‘The Relationship between the Geographical Distri- 
bution of Megalithic Monuments and Ancient Mines,” Mem. and Proc. 
Manchester Lit. and Phil. Soc., Vol. 60, 1915. ; 
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The discovery of a piece of late mediaeval (14th century) Nankin 
china in the cement at the bottom of a stone building, seems 
to have obscured all the other evidence in his eyes; for he came 
to the remarkable conclusion that the other stone structures 
were devised and built by untutored negroes, such as the modern 
Kaffirs, not earlier than the 14th or 15th century A.D. Even 
Schoff, who accepts this extraordinary speculation, adds however, 
that “the service done by Dr. MaclIver in disproving the antiquity 
of this Kaffir kraal did not, however, need to be supplemented 
by his denial of the probability of Arabian trade far down this 
coast at a very early age” (Op. cit. supra, p. 97). Mr. Schoff 
then cites evidence from the “Periplus” and from Ptolemy in 
demonstration of the fact that at the beginning of the Christian 
era trafficking was being carried on by Arab sailors far south 
along the East African coast. 

But even if the bit of Nankin china of the 14th century had 
been built into the foundations of the Zimbabwe ruin and the 
building itself erected at so recent a time, this would not 
prove that local negroes planned and built this impressive 
monument without any prompting from others. We know 
sufficient of the negro’s habits to realize that nothing is so alien 
to his nature as hard work, whether mental or manual, and 
especially his disinclination, except under the lash of the slave- 
driver, to engage in such, to him useless and meaningless, efforts 
as the erection of stone buildings. 

But the vast terraced slopes found in the Inyanga territory, 
as well as in the Lydenburg district of the Transvaal, an account 
of which is given in Hall’s book (Op. cit., pp. XXXIV and 
XXXV), representing the organised labour of tens of thousands 
of workmen, serve to bring us back to a truer perspective. Such 
methods of cultivation originated in Babylonia or Southern Arabia 
at least as early as the second millennium B.c., and they form 
one of the most distinctive elements of an unmistakable type of 
civilization, which, in the earlier centuries of the first millennium, 
spread throughout a great part of the world, wherever there was 
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gold to exploit and local workmen capable of being employed for 
such purposes. 

The demonstration of this fact by Mr. W. J. Perry! is one 
of the most useful and clarifying results of modern ethnological 
research, and the proof of his inferences has been established 
beyond question by Dr. Rivers, who called attention to the 
fact that in many places in Oceania, Africa and Europe the 
Indian or Indonesian plant tavo is found growing in the neigh- 
bourhood of the terraces. The presence of this alien plant not 
only clinches the proof of the introduction from abroad of the 
idea of making terraces, but also suggests that this may not have 
happened until contact between India and the West was estab- 
lished. This argument, however, must not be insisted upon in 
the case of Southern Arabia, where the terraced method of 
cultivation is probably of considerable antiquity, certainly earlier 
than 1500 Bc. It may be asked, what evidence is there that the 
terraces south of Zamlbesi were made many centuries ago? -In 
the great diffusion of culture which began soon after 1000 B.c., 
the building of great stone monuments and of terracing the sides 
of hills was associated with the practice of mummification and 
many .other curious customs and beliefs. These are all found 
intimately associated the one with the other in Mashonaland. 
We know what chiefly attracted the Phoenicians and determined 
the sites where they established their colonies. Pearl beds 
guided their course and the exploitation of deposits of gold and 
other metals was the anchor that held them to certain spots and 
not to others. It is inconceivable that the people, whoever they 
were, who exploited the pearl beds and the gold mines of the 
Asiatic littoral in the eighth century B.c. are likely to have over- 
looked the pearls of the Mozambique channel and the gold 
deposits on both sides of it in Madagascar and Mashonaland. 
(See map Z.) From the distinctive features of their stone 


1«* The Geographical Distribution of Terraced Cultivation and Irriga- 
tion.” Memoirs and Proceedings of the Manchester Literary and Philoso- 
phical Society, Vol. 60, 1916. 
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buildings and their methods of mummification we know quite 
definitely that the people of Madagascar and South Kast Africa 
did receive this alien culture, most probably from Phoenician 
sailors (see map A), between the tenth and the eighth centuries 
B.C. Itis probable that this intercourse between the shores of 
Southern Arabia and Rhodesia was still taking place at the time 
of the “Periplus.” We know that it was in progress in the 
fifteenth century A.D., for Vasco da Gama found in Mozambique 
Arab ships laden with gold, silver and pearls. ; 

The old culture which was planted in these regions nearly 
thirty centuries ago was thus kept alive right up till the coming 
of the Portugese. Even if the great building at Zimbabwe was 
erected at the time of Vasco da Gama, it was not inspired by 
negro invention, but was merely the expression of alien ideas and 
practices which had been operating in Mashonaland for more 
than twenty centuries. 

The mention of silver raises an important problem, for it is 
naturally to be assumed that the metal came from Mashonaland. 

Many writers, from the time of Heeren onwards, have dis- 
cussed the problem of the source of the vast supply of silver that 
King Solomon appears to have had at his command, so that he 
“made silver to be in Jerusalem as stones” (I. Kings X;27): 
No doubt most of it came from Asia Minor and Spain, perhaps 
also from the Caucasus and Persia, or not impossibly even from 
Turkestan or the Altai, for the abundance of silver in Persia in 
the early times of its monarchy suggests that the latter sources of 
supply were being tapped then and possibly during the preceding 
centuries also. 

But in the Old Testament we are told that Solomon “made 
a navy of Tarshish at Eziongeber, which is beside Eloth, on the 
shore of the Red Sea, in the land of Edom. Hiram sent in the 
navy his servants, shipmen who had knowledge of the sea, with 
the servants of Solomon. And they came to Ophir and fetched 
from thence gold four hundred and twenty talents, and brought 
it to King Solomon” (I. Kings IX, 28). “For the king’s ships 
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went to Tarshish with the servants of Hiram. Every three years 
once came the ships of Tarshish bringing gold, and silver, ivory, 
and apes, and peacocks” (2 Chron. IX, 21). “And the servants 
also of Hiram and the servants of Solomon, which brought gold 
from Ophir, brought algum trees and precious stones” (2 Chron. 
TEX; 10). 

It is now widely admitted that Ophir was merely an exchange 
in South Eastern Arabia whence the produce collected from all 
shores of the Indian Ocean was dealt with. Lassen! has given 
what seem to be conclusive reasons for the derivation of some of 
these articles, such as the peacocks and the algum trees, from 
Southern India It may be argued that if the peacocks came 
from Eastern Asia via India, may not the silver also have come 
from Burma and Malaya? This is possible, and.even perhaps 
probable. But, when we remember the vast quantities of gold 
and silver that passed through Ophir in Solomon’s time, it seems 
possible that some of it may have come from Mashonaland. 

In considering these problems the fact emerges quite definitely 
that these ships under Phoenician pilots were carrying on far- 
reaching trafficking, certainly as far as India, and probably to the 
shores of the Mozambique channel, at least as early as the tenth 
century B.C. 

There are many reasons for believing that the adventurers 
_ who made their way east to India did not limit their wanderings 
there. Though some of them settled down to exploit the vast 
stores of wealth lying unappreciated by the indigenous inhabitants, 
others pushed on to Burma as well as to the land of gold and 
spices in the Malay peninsula and archipelago. In these regions 
again the new comers settled wherever gold or pearls were found. 
Islands and territories which did not provide these kinds of 
wealth had no attraction for them and hence their people were 
left in their pristine innocence and simplicity which we commonly 
label “ savagery.” 

Writing in the latter half of the first century Josephus 


‘Quoted by Schoff, Op. cit., p. 175. 
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makes the following remarkable statement with reference to the 
pilots furnished to Solomon by Hiram of Tyre, “To whom Solomon 
gave this command that they should go along with his steward 
to the land that of old was called Ophir, but now the Awrea 
Chersonesus, which belongs to India, to fetch gold” (Antiquities 
of the Jews). 

The land to which this term is now generally admitted to have 
been applied is the Malay Peninsula, for, to quote Sir Hugh Clifford,’ 
“the recent discovery in the Malayan State of Pahang—the home 
of apes and ivory and peafowl—of immense gold mines of very 
ancient date and of a workmanship that has no counterpart in 
South-eastern Asia, supplies an ample reason for the designation 
‘golden ’ so long applied to the Chersonese.” 

“M. Auguste Parie in the second volume of his monumental 
work on Indo-China contends that ancient Kambodia is the 
original Ophir” (Clifford, p. 12), but this claim will not bear 
examination. There can be no doubt that Ophir was the great 
mart in Arabia, whence the spoils of the Far Kast were brought. 

Cambodia (see map, X) was the seat of one of the most 
remarkable ancient civilizations. It is of peculiar importance in 
the study of the migrations of early culture, because it received 
the impress of western civilization, Egyptian, Babylonian and 
Indian, at a relatively early period ; and by reason of its protected 
situation it preserved the effects of these influences long after 
they had become profoundly modified in the West. Moreover, as 
the extreme south-eastern corner of Asia, it was the natural 
point of departure of the cultural drift from Asia to America, so 
that the early civilization of Mexico and Central America bears 
clear indications of Cambodian influence. 

Western influence probably reached Cambodia as early as 
the seventh century B.c., and the germs of its great civilization 
were planted by the immigrants who settled there to mine for 
rubies and sapphires and the silver of the Cochin-China coast. 

The coast of China offered little attraction to the ancient 


1 ** Further India,” 1904, p. 13. 
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mariners, for the things they were searching for were very few 
and far between. But in Japan pearl-shell, gold and copper were 
found and were responsible for the planting in Japan of the 
germs of western culture. This fact lies at the root of the 
remarkable contrast between the histories of China and Japan. 
The latter was inoculated with the powerful and disturbing 
stimulus of civilization, at a time when the inert mass of China 
was yet almost uninfluenced, except by the gradual and more 
peaceful penetration of western influence in a very attenuated 
and much modified form. For the percolation of Babylonian 
culture into Persia, thence through Turkestan along the Tian Shan 
route (see map J) into eastern China, was a very slow and insidious 
process, vastly different from the sudden irruption into Japan of 
swarms of rough sailors in a hurry to rob it of its precious 
metals and its pearls. These men also found gold in Korea and 
in the watershed of the Amur, and they settled down to exploit 
it, gradually making their way west along the river (see map, F’) 
until eventually they seem to have met, near the headwaters of 
the Yenesei (see map, V’), the terminus of another, and probably 
more ancient, band of gold-prospectors who had been led to the 
‘Mountains of Gold” (Altai) by the series of gold deposits 
stretching from Persia through Russian Turkestan (see map, £). 

Stone Pyramids blaze the track of the men who wandered 
west from Manchuria (/’); dolmens, smaller stone monuments 
and irrigation works those of the earlier band from Persia (Z). 

But the coastal wanderings of the ancient mariners did not 
end at Korea. They pushed further north and seem to have 
discovered gold at one spot on the Sea of Okhotsh (See map OQ), 
the place where the metal still occurs ; there are also found ships 
revealing certain distinctive peculiarities of the earliest Egyptian 
sea-goilng vessels. 

There can also be little doubt that the wanderings extended 
further still, to Alaska, and along the Pacific coast of America 
(see map, P). 

But there was another movement in the direction of America 
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which is of much greater importance to us in this enquiry (see 
map, B and C). 

When the sailors from the west arrived at the Malay 
Archipelago, perhaps in the seventh century B.c., and some of 
them proceeded north to the Philippines, Formosa, Japan and 
Korea, others pushed out towards the east to the series of 
islands that reach out like so many stepping-stones into Melanesia, 
and still further into the Polynesian area of the Pacific Ocean. 

As they made their way east these wanderers discovered 
the pearl beds of Celebes, Halmahera, and the Aru Islands ; 
and then they worked along the northern coastline of New 
Guinea, settling and leaving the impress of their distinctive 
culture only in those places where pearls were found (Perry). 
They passed around the eastern end of New Guinea and settled 
in the Torres Straits to exploit the rich pearl-beds. In no spot 
in the Far East has the imprint of ancient Egyptian civilization, 
and especially its methods of mummification, been more indelibly 
left than in the small islands that intervene between Australia 
and New Guinea.* 

One of the problems in the interpretation of this great 
Oriental drift of western culture is to find an adequate explanation 
of the relatively slight influence exerted in Australia. We might 
have expected its enormous wealth of gold and pearls, precious 
stones and minerals, to have attracted these keen-eyed prospectors 
from the West, who do not seem to have failed to discover in the 
whole of the rest of the world, whether in Europe, Asia, Africa, 
or America, the sites where these kinds of wealth were to be 
obtained. There is ample evidence in the variety of the burial 
customs and beliefs of the aboriginal Australians that they were 
strongly influenced by a series of these alien exploiters of gold 
and pearls, but there is no sign, except possibly in the 
Northern Territory, that the wanderers from the West discovered 
the enormous wealth of the great island which they passed by on 
their way to the Pacific and America. 


1G, Elliot Smith, ‘‘ Migrations of Early Culture,” p. 23. 
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Why did not Australia become the seat of an Empire rival- 
ling that of the Incas, the Mayas, or the Aztecs? Why were no 
monuments built there to provide another Zimbabwe conundrum 
for ethnologists to puzzle over ? 

The only explanation that suggests itself is the character of 
the aboriginal population. It could not be driven to undertake 
the vast work which the Mashonaland negroes were enslaved to 
perform, and without the co-operation of the local people such 
highly organised enterprises could not be carried out by a mere 
handful of immigrants. But it is impossible that the enterpris- 
ing seamen would not have devised some means of obtaining the 
gold if they had discovered it, whatever the character of the 
aborigines. What possibly prevented them from finding the 
gold was the fact that the presence of a local population may have 
deterred small groups of immigrants from prospecting a great: 
territory, and the aboriginal people, with their mental limitations, 
certainly would not have rendered the immigrants much help in 
their search. 

In the light of what we know these roving sailors to have 
accomplished elsewhere, we are driven to fall back upon the 
character of the great island-continent and the nature of its 
aboriginal population for an explanation of the failure of the 
wanderers to build up in Australia a great civilisation such as 
~ they were able to effect in Mexico and Peru. 

But though these sailors exerted a relatively slight influence 
in the Australian continent, in the smaller islands of Melanesia 
(see map, B), inhabited mainly by people akin to the Australians, 
they were able to impress their culture more deeply. And when 
we proceed beyond Melanesia and reach Polynesia we enter a 
domain where entirely new conditions prevailed. So far we have 
been studying the wanderings of sailors who came as immigrants 
bringing a leaven of new culture which they planted in a local 
population. I have just suggested that when the local population 
was too large and inaccessible, and possibly too stupid, the 
influence of the contact may be quite unobtrusive to the casual 
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observer. But in Polynesia the wanderers themselves were the 
first colonists on the islands. There was at first no question of 
admixture. The mariners from the west discovered these islands 
when they were uninhabited. They planted the first colonies 
there. That is why the Polynesians present traits so strikingly 
reminiscent of the mixture of the so-called * Mediterranean ” and 
‘“Armenoid” Races of the West. In the course of their wander- 
ings they became intermingled with Ethiopians and Arabs, and 
Indians and Malays, but the substratum of the original stock 
that populated Polynesia was composed of. sailors from the 
Mediterranean and the Persian Gulf, into whose constitution the 
enterprising southern branch of the Armenoid Race entered so 
largely. 

But the fact that the wandering mariners were themselves 
the colonizers of Polynesia, which therefore became the most 
exclusively maritime population in the history of the world, is 
not the only new factor we have to study when we enter upon 
the domain of Oceania. 

As far east as the limits of Indonesia we have seen that the 
mariners whose exploits we are studying were searching for gold 
and pearls. They displayed no interest in places where these 
and similar forms of wealth were not to be found. But when 
they reached Melanesia they seemed to have arrived at the 
easterly limit of the objects of their search. The pearl-beds along 
the northern coasts of New Guinea would have lured them on 
and directed their course into Oceania, but when they reached 
the islands of the Pacific they would discover that their ordinary 
inducements to settle down were missing. 

If we can judge/of their behaviour elsewhere we may assume 
that, as they visited island after island of Polynesia without 
discovering either gold or pearls, they did not stay, but pushed on 
further in the quest of such riches. 

No doubt the great belt of pear! shell (see map B) encouraged 
their hopes of finding pearls and guided their course across the 
Pacific (C). But there can be little doubt that these hardy and 
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adventurous mariners continued to push east until they reached 
the coast of America, where they found in abundance the pearls, 
the gold and silver, and the other treasures they had kept 
constantly before their gaze as the goal of their desires. 

Perhaps when first they made their way into Polynesia and 
discovered the multitudes of luxuriant islands without inhabitants 
a certain number of seamen may have succumbed to the tempta- 
tion of settling down to a life of ease and luxury in these 
attractive places. But what we have learned of their doings 
elsewhere suggests the possibility that the more energetic and 
enterprising of the wanderers did not sojourn in this way, but 
pushed on until they got their reward as the pioneers of the 
civilization of the Old World in America (see map, C). 

From time to time no doubt boats were swept from the 
Japanese coast directly on to the shores of America by the 
“Black Current” (see map, D), and canoes travelling in the 
Pacific in the area intermediate between these great migration 
routes (C and D) were also carried across the Pacific.! 

Much has been written concerning the wanderings of the 
Polynesians, which are of crucial importance in the discussion of 
the exploits of ancient mariners in every part of the world. 
The enormous expanse of ocean traversed by these simple sailors, 
and the accuracy of the means by which they were able to make 
their way to a given destination hundreds or even thousands of 
miles distant, are impressive and highly significant facts which 
give a sense of reality to the theory of diffusion of culture. 

The story of the achievements of these Polynesian mariners 
has just been told again by Mr. Elsdon Best,” who perhaps writes 
with greater authority upon Maori beliefs and legends than any 
other scholar. In his graphic narrative he describes the boats 

1See on this subject, Sittig’s ‘‘Compulsory Migrations.” — Smithsonian 
Report, 1895. 


2°“ Maori Voyagers and their Vessels; How the Maori explored the 
Pacific Ocean and laid down the Sea Roads for all Time.” —Tvransactions 
and Proceedings of the New Zealand Institute for the year 1915, Vol, 
XLVIII., published 1916, p. 447 
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and their equipment, the food and the drink for the long journeys 
and the meaning of the wanderings; and then gives accounts of 
a series of actual voyages ranging throughout the length and 
breadth of the Pacific Ocean. When we consider the vast area 
of ocean known (hy the positive evidence of race, language and 
culture) to have been traversed by these Polynesian mariners 
many centuries ago—from Madagascar in the west to Easter 
Island in the east, from Hawaii in the north to the fringe of the 
Antarctic in the south—it is wholly incredible that their wander- 
ings were always confined within the limits. 

To the islanders themselves the story of their voyages was 
the burden of their history. To the dwellers on the shores of 
Africa, Asia and America, where they must frequently have 
touched in their wanderings, sea-exploits could have been known 
by experience only to a small minority of the population, and 
actual participation in them to an even smaller number of 
people. Legends of sea-journeys would thus play a relatively 
insignificant part in the sagas of these dwellers upon the great, 
continents, and would be lost in the mass of stories concerning 
other matters that affected their vital interests more nearly. 

In this lecture I have not attempted to present the evidence 
in substantiation of the reality of the far-reaching influence of the 
Old World in the development of the Pre-Columbian civilization 
of America. The earliest inhabitants of the New World made 
their way there along the route marked G in my map. Not far 
from the headwaters of the Yenesei (VY), their kinsmen still 
survive in the old homeland, and reveal in their structure the 
persistent evidence of their affinity with the major element of 
the aboriginal population of America. The earliest immigrants 
into the New World naturally brought with them from their home 
in North-Eastern Asia the customs and beliefs that prevailed 
there in the days when it was in the Neolithic phase of culture. 

After this first colonization of America people no doubt 
continued—as they have done ever since—to drift across the 
Bering Strait, and in boats along the Aleutian chain of islands (P). 
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But the great cultural movement, which did not begin more 
than twenty-five centuries ago, passed mainly along the route 
marked B and C in my map. 

It is quite unknown whether any contact with the Old 
World was established across the Atlantic before the time of 
Lief Eiricksson, the son of Eric the Red, who landed in America 
in the year 1000 B.c. (after following the route roughly indicated 
by the arrows H in my map). 

It is not improbable that, once sea-going ships began to trade 
along the Atlantic seaboard of Africa, vessels out of control might 
occasionally have been carried by the Trade Winds (along the 
route marked K in my map) towards the Caribbean Sea. But we 
have no record of such exploits, beyond certain vague American 
legends of long-bearded white men coming across the sea from 
the East ; and these may possibly refer to the Scandinavians. 

The description given by the Carthaginian commander 
Himilco of a place in the Atlantic where “no wind wafted the 
bark, so motionless stood the indolent wave,” and where ‘seaweed 
abounds so as to retard the course of the vessel,” suggests 
that the Sargasso Sea may not have been unknown to the 
Carthaginians. 

Whether the circuit of the world was completed in ancient 
times by Caribbean sailors, swept from the shores of America, 
being carried by the Gulf Stream (Z) to Europe, is also uncertain. 
There are vague hints of such events in the writings of Pomponius 
Mela and others’. 

In these remarks I have been trying, not so much to give 
the details of the voyages or the evidence in corroboration of their 
reality, as to suggest how vast a part early maritime intercourse 
has played in the development and the diffusion abroad of the 
civilization to which the world at large is now heir. 


1 See on this question, Thomas Wilson, ‘‘ Primitive Art,” Smithsonian 
Report for 1896, pp. 482—484. 
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THE FLIGHT OF A BULLET. 
By Professor W. B. Morton, M.A. 


(Abstract. ) 


The subject of the lecture is the motion of a modern elongated 
bullet discharged from a rifled barrel, with special reference to 
the british service rifle and ammunition. The advantage of 
_ imparting a spin to the bullet was recognized as early as the 
16th century. A round bullet leaving a smooth-bore fire-arm 
acquires an accidental spin which varies from one discharge to 
another and causes erratic shooting. By imparting a definite 
rotation round the direction of motion the flight becomes much 
more regular. It is probable that the idea was suggested by 
experience acquired in throwing a javelin or dart. Practical 
difficulties prevented the adoption of the rifled barrel until quite 
recent times. The bullet had to be a tight fit for the barrel and 
so required a great force to ram it down from the muzzle. Breech- 
loading, as an obvious way out of this difficulty, was thought of 
at an early stage, but this did not become practicable until a way 
could be found for preventing the leakage of flame backwards 
through the breech. Col. Boxer's invention of the brass cartridge- 
case provided this, and following upon it, a little before 1870, 
came the universal adoption of the rifle as a military weapon. 
The principle of the spinning bullet becomes of fundamental 
importance with the introduction of elongated projectiles, for, as 
will be seen, these will not fly point forward unless they are 
spun. 

The motion of the bullet may be considered in three stages, 
(1) in the barrel, (2) in the air, (3) after impact on the body 
struck. 
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(1) Five spiral grooves are cut on the surface of the barrel 
separated by “lands” of the same width as the grooves. In front 
of the chamber the grooves attain their full depth of -006 in. 
gradually, so that the beginnings of the lands are like sloping 
chisels against which the bullet is driven. Five sloping grooves 
are thus cut in the copper-nickel skin of the bullet. It then 
travels along the barrel, turning as it goes, like a very short screw 
turning in a very long nut. One complete turn is made in 10 in. 
of travel, or 25 turns along the length of the barrel. The velocity 
of the bullet as it leaves the rifle is given as 2,440 feet per second, 
so it is spinning at almost 3,000 revolutions per second. 

(2) During its flight the bullet is subject to gravity and air 
resistance. The latter acts in the line of the bullet’s motion and 
its effect is the same as if the bullet were placed, at rest, in a 
wind blowing past it with the same speed, viz., at the beginning, 
a wind of about 1,600 miles an hour. Owing to the high velocity 
the path of a rifle bullet, at moderate ranges, is very nearly 
horizontal. Even for a range of 1,000 yards the elevation of the 
rifle is only about 1°. It follows from this that the wind-force 
on the bullet is nearly horizontal and so the rise and fall, under 
gravity, go on almost independently of the air-resistance: e.g., a 
bullet fired horizontally will fall about as much in a given time 
as if it had been simply dropped from rest. 

The effect of air-resistance is most striking in decreasing the 
attainable range. The maximum range is only about one-tenth 
of what it would be in the absence of air, say 24 miles instead 
of 25 miles. The bullet leaves the muzzle with a speed of about 
800 yards per second. But the distance covered in the first 
second of its motion is only 600 yards and in the second second 
400 yards. As the speed of a projectile increases so does the 
air-resistance, but no law of a simple kind holds for the relation 
between the two. Experiments show that there is a specially 
rapid increase in the resistance in the neighbourhood of 1,100 
feet per second. This is the velocity of sound through air. 
Instantaneous photographs of a flying bullet taken by electric 
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spark show that at speeds above 1,100 feet per second the bullet 
is accompanied by a conical pressure-wave analogous to the 
“bow and stern” waves spreading from a steamer which is going 
through the water faster than the waves she makes. It is the 
production of this conical pressure-wave which is responsible for 
the increased resistance to the bullet’s motion. It is also the 
cause of the “crack” of the rifle, the sharp sound heard as the 
bullet passes, which precedes the duller sound of the explosion 
coming from the muzzle. 

The necessity for spinning the bullet arises from the fact 
that without spin elongated bodies moving through a resisting 
medium tend to set themselves broadside on to the motion. 
This is seen when pieces of paper or leaves fall through the air, 
or when a shell or flat stone is dropped through water. The 
bullet at first travels along the direction of its axis and takes the 
wind fairly on its point. But as it rises its axis becomes slightly 
inclined to its direction of motion, and the wind strikes it under 
its point. The air flowing past the bullet in this inclined position 
is much more checked in its motion round the point than past 
the base. In consequence af this the pressure of the air is greater 
at the point than in the rear of the bullet, so the point is pushed 
up and the axis comes to be across the line of motion. This is 
what happens in the absence of spin. When the bullet has a 
sufficiently rapid spin it does not “upset” in this way, but its 
axis “ precesses,” 7.e., rotates in a narrow cone round the direc- 
tion of the motion. ‘The motion is identical with that of a peg- 
top, which would fall if it were not spinning, but which can carry 
out this conical motion of its axis (“precession ”) when its rota- 
tion round its axis is sufficiently rapid (An experiment with a 
gyrostat was shown). In the case of the bullet the effect is to 
keep it moving nearly point forward throughout its flight. 

(3) The effects produced on the body struck vary greatly 
with the physical nature of the medium in which it is brought 
to rest. Some of the observed results are of a rather paradoxi- 
cal nature. For example, a metal bullet can be shattered by 
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firing it into water, whereas a tallow candle can be fired through 
a thin board. A bullet fired through a pane of glass which is 
suspended by strings does not make it swing. In these cases 
the explanation is to be found in the necessity for a certain time 
of action to be allowed in order that even large forces, such as 
those involved in collisions, may produce effects in deformation 
or in motion. 

When a bullet is fired into sand it is found that the distance 
of penetration is greater when the bullet has travelled some way 
than when it is close to the muzzle, 2.e., the bullet goes farther 
when it enters with less speed. Here the cause lies in the 
deformation produced in the bullet itself at very high velocities 
of impact; the flattened bullet encounters greater resistance and 
comes more rapidly to rest. 

In a liquid or semi-liquid medium “explosive” effects may 
be produced, the matter being ejected backwards as well as 
forwards, as if an explosion had taken place within. Here the 
momentum of the entering bullet is communicated to the mobile 
matter which is projected in the direction of least resistance 
through the hole by which the bullet entered. It is said that 
bullet wounds made at very close or very long ranges are worse 
than at mean ranges. For short ranges the explanation may be 
found in the explosive effect just mentioned, and at long ranges 
the spin of the bullet may be too small to keep it moving point 
forward so that it upsets in the wound. 

(A number of lantern-slides were shown in illustration of the 
lecture). 

In the course of the discussion— 

Mr. F. W. Henry mentioned that he had himself performed 
the experiment of firing a candle through a board. 

Mr. H. Riddell, M.E., thought it probable that the bullet on 
leaving the muzzle had a period of irregular movement before 

-steadying down on its flight. 

Col. A. Fullerton, C.M.G., R.A.M.C., gave an account of 
some interesting cases of bullet-wounds which had come under 
his observation in France. 


ord April, 1917. 


Professor W. St. C. SYMMERS in the Chair. 


PREHISTORIC DWELLING PLACES. (Sreconp Paper). 
SOUTERRAINS. ‘THE CRANNOG AT BALLYSCULLION. 
By H. C. Lawtor, M.R.1.A. 


(Abstract.) 


It is with regret that I have to say that during last summer 
I was prevented by the inclemency of the weather from getting 
through as much work as I did the preceeding summer. The 
Easter, Whitsuntide and July holidays were hopelessly wet, and 
many Saturdays which I could have devoted to the work were 
lost from the same cause. 

Although the subject of my paper this year is a con- 
tinuation of last year’s subject, I shall take this opportunity 
of giving an account of a Lake Dwelling or Crennog of 
some historic interest, not included in Dr. Reeves’ or Dr. 
Munro’s lists. Its existence as such seems to have bee: at first 
recognized by Mrs. Bruce, of Ballyscullion, who asked me to 
investigate it. Submerged by water in winter, in summer the 
little circular island, at lowest water level, now measures about 
60 feet in diameter. It lies due north of Church Island in 
Lough Beg ; unfortunately, it is not marked in the Ordnance 
Survey Map, so that I cannot say exactly how far, but judging 
by the eye it seems about from one and a half to two miles distant 
therefrom. The Island is circular, and so far as its external 
appearance is concerned, consists on the surface of ordinary field 
or river boulders, these extending, as far as can be seen under 
the water, all round. A number of short stumps of black oak 
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piles are still to be seen around the edges, and I was informed 
that a comparatively few years ago these were much more 
plentiful. 

In the centre of the Island we sank a hole down by removing 
the stones, which we found were in a stratum of three feet deep ; 
they lay upon a foundation of felled trees laid horizontally, the 
intertices being packed with soil, now presenting a boggy appear- 
ance. At this depth we were down to the water level, and 
further excavation was impossible ; it was indeed unnecessary, as 
it was quite evident that the artificial Island was constructed on 
the usual plan. No antiquarian remains were discovered in the 
way of implements, domestic remains, or ornaments, as these, if 
any, would naturaily lie either on the surface or in the kitchen 
midden. The surface has long ago been cleared of any remains of 
dwelling huts or their contents. From the smallness of the Island 
and from the fact that it is submerged in winter, and that the 
stone surface now extends as far as the eye can see under the 
water all round, it is quite evident that the whole Island has 
gradually sunk, through the decay of the timber foundation, far 
below its original level, and that therefore the midden, where 
remains might be found, is now sunk far under water, and hope- 
lessly lost. 

By lucky chance I met with an item in the Irish State 
papers” by which this Lake Dwelling can be identified and 
its owner known. In the Karl of Essex’s plan for the sub- 
jugation of Ulster, in 1573-4, he proposed first to subjugate the 
County of Antrim, and surround it with a chain of English 
Garrisons. On the west side of the County he proposed to 
garrison Coleraine ; “two miles distant from James M‘Kenries’ 
‘“(O’Cahan’s) Cronok called Ynish Lokan ; distant 8 miles from 
“Ballybony, 2 miles from ye Banne without ye circuit, and 5 
“miles from Castell Toome and 2 miles from Bryan Caroghe’s 
“(O’Neill’s) Cronok uppon ye Bann, reserved for footmen to 
“keep that ford of the Bann, distant 5 miles from Castle Toome.” 


*See Ulster Journal of Archeology, 1st series, vol. IX., p. 251. 
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From this it is easy to identify the Lake Dwelling as the 
Crannog of Bryan Caroghe O’Neill, then a place of military 
importance, sufficiently large to accommodate a garrison of foot- 
men. 

The same Bryan O’Neill had also a lake dwelling at Innis- 
rush, Co. Derry, and a residence on the Co. Antrim side of the 
Bann. 

The accompanying illustration will serve to show a section 
of the Island. How far the super-stratum of stones extends 
laterally cannot now be seen under the water, and the extent 
and depth of the timber foundation must also be purely a matter 
of conjecture. 

Since this was written Colonel Bruce, of Ballyscullion, informs 
me that in 1858 the Bann Drainage Scheme lowered the level of 
Lough Beg an average of 4 feet. From this information it 
appears that prior to 1858 this Island was entirely submerged, 
even in summer low level. The Ordnance Survey Map to which 
I have referred was made in 1856-7, which accounts for the 
Island not being shown therein. 

In my paper of last year I referred to three Souterrains in 
the ancient territory of Moylinny, which are peculiar as being 
entirely excavated out of solid rock, namely, those at Donegore, 
and Ballymartin, and that under the trench surrounding the Fort 
known as Rathmore of Moylinny. I have since found a record 
of another rock-cut Souterrain in the same neighbourhood. 
Father O’Laverty in his “ Diocese of Down and Connor ”* quotes 
from the Ordnance Survey Letters a reference to it as follows :— 
‘There is in the townland of Templepatrick, and a little south of 
the village, an artificial cave excavated in a soft decomposed rock 
of basalt. Its mouth, which is 43 feet wide and 2 feet high, is 
in the face of the rock. The cave extends 27 feet, gradually 
increasing to 7 feet in width and 4 feet 9 inches in height, and 
at its south western extremity it has another chamber. ‘The side 
walls and roof of the cave are rudely cut.” 


*Vol. III., page 238. 
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This meagre description conveys little beyond the fact 
that the cave seems to be almost exactly similar to that in 
Ballymartin, a neighbouring townland, like Templepatrick, full 
of associations with a long forgotten race and history. The 
name Ballymartin is evidently a modern one. Dr. Reeves 
supposes the old church known by this name to correspond with 
that mentioned in the Taxation Roll of Pope Nicholas, under the 
name of “Ecclesia de Veteri Villa,” or Oldtown. The name 
Ballymartin was in existence as early as 1600, but local tradition, 
referred to in the Ordnance Survey Letters and still prevalent in 
the district, gives the ancient name of McGarrystown to the 
place. The site of the ancient village of McGarrystown is inter- 
sected by the modern road from Belfast to Antrim, in the making 
of which many very interesting bronze and other remains were 
found. It is, however, beyond the scope of this paper to give in 
detail any description of the many antiquities of this interesting 
place, its ancient church and churchyard, its holy well, the rath, 
or the remains of the village of McGarrystown. I only intend to 
refer in detail to the rock-cut Souterrain, the very oldest, and 
curious to say the best preserved and most enduring memorial 
of prehistoric times now visible in this locality. The site 
of the ancient church and churchyard are on the north side 
of the stream known as the Ballymartin river, which flows 
through the townland. On the south side, exactly opposite the 
ancient and long disused churchyard, is the mouth of the souter- 
rain. It is cut into the face of an almost perpendicular basalt 
cliff about 23 feet high, which forms the left or south bank of 
the stream. The mouth of the souterrain is 74 feet above the 
bed of the river ; it is 24 feet high by 4 feet wide; above the 
mouth of the cave the cliff ascends about 13 feet. Entering the 
cave, after a distance of 44 feet, it widens to 6 feet, and the roof 
suddenly ascends, leaving a head room of nearly 6 feet. The 
first chamber measures in its extreme dimensions 15 feet by 63 
feet. Exactly as in Donegore Cave, the passage into the next 
chamber is in the right hand corner, remote from the entrance, 
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with a rapidly rising trend. The passage is 2 feet high by 24 feet 
in width and 5 feet long, rising 4 feet in this short length. The 
second chamber measures 7 feet by 5 feet. Its original height is 
difficult to guess, as the floor has been deeply buried in mud 
by the action of floods ; nevertheless, even above the deposit, 
several feet deep, there is ample standing room. The roof 
of this chamber is formed by large covering flags, laid on the 
rock-cut sides. From this chamber an exceedingly narrow ~ 
passage 18 inches wide by 21 inches high leads upwards to 
the third chamber, a small one, measuring 6 feet by 33 feet, 
roofed like the last, with flag stones laid on the rock-cut 
sides. Its height averages about 4 feet. At the extreme end 
under the roof is a cavity which, as it is only about 18 inches 
below the surface of the field above, is choked up with soil. 
This I take to have been a chimney. The total length of the 
cave is 50 feet, forming a curve, so that the last room is at right 
angles to the first. The floor of the narrow passages between 
the rooms, and to a lesser extent the floors of the rooms them- 
selves slope upwards steeply, the level of the floor of the upper 
chamber being quite 9 feet above that of the entrance, or an 
average rise of nearly 1 in 5, producing exactly as in Donegore 
cave a natural draught to carry out the smoke from the fireplace 
in the upper chamber. 

There are visible evidences of the cave having been sub- 
jected to severe flooding. The rock floor of the upper chamber 
was washed clean, while the passage leading from it and the 
room below were deeply embedded with mud to the depth of 
three feet or more in places. Through this deposit were cut 
deep narrow channels by the action of the flooding stream. We 
proceeded to remove this deposit, an exceedingly difficult matter 
as it all had to be taken down through the lower passage only 
24 x 27 inches. To assist in this I got a small long narrow 
truck made which just fitted the passage, lowering the mud 
in this down the whole length of the cave to the low ground 
outside, where I examined every load in daylight. It was 
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thoroughly impregnated with hearth remains from the top 
chamber ; burned sticks and charcoal, decayed half-burned bones 
and pot fragments of various sorts rewarded our search, and a 
piece of iron, apparently the handle of a sword or knife. I spent 
several days at this work with two men, but owing to the con- 
fined space in which we had to work, and the difficulty of getting 
our truck loads down, the quantity of our finds is small, and the 
excavation was not quite completed. 

When we got the pottery fragments washed and examined, 
however, they displayed considerable interest, some unlike any 
other Souterrain pottery remains that I have met with up 
to the present. They seem to prove that the Souterrain 
had been in occupation, probably continuous, from the 
middle ages back to far distant pre-historic times It may 
be remembered that in Donegore Cave, in the filling-in soil 
of the upper passage I found one only fragment of the lip of 
a pitcher of the 14th century type, but as it was not on the 
original floor level on which were the fire remains with the large 
cooking pot lying therein, but in the filling-up soil, it could not 
be taken as evidence that it was part of a utensil used by the 
dwellers in the cave. In Ballymartin, however, the roof of the 
cave was perfect, and no filling in matter except the mud washed 
in by the floods existed, the finds of pottery can be taken as a 
certain indication of the vessels used by the actual dwellers in 
the cave. 

Among the pottery were found— 

(A) A considerable part of a cooking vessel heavily sooted 
on the outside, clean inside, the only clear example of a vessel 
turned on a potter’s wheel that I have found in a Souterrain. 

(B) A fragment of the bottom of a pan, which complete 
would measure 5 inches across the bottom, shaped in a smooth 
mould. The only example of moulded pottery I have found 
in a Souterrain. 

(C) A fragment of pottery with glaze, of about the 14th 
ceutury ; the fragment is too small to enable accurate speculation 
as to the type of vessel, 
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(D) Several fragments of cooking vessel of exactly the same 
material and design as the large cooking vessel found in Donegore, 
so like as to suggest its having been made by the same potter. 

(E) Fragments of the usual very coarse and crude, purely 
hand-made unornamented pottery, of which the bulk of Souterrain 
pottery consists. 

These evidently suggest periods far apart; the iron handle 
may belong to any of these periods. The remains, for the 
reasons I have mentioned, were not found in layers on the 
floor, indicating any order or strata of their comparative ages; 
they were in a confused heterogeneous mud bank formed by 
the flooding of the cave. 

The bone remains were exceedingly decayed, and except for 
a few teeth of pigs and oxen, could not be identified. 

In the parish of Kilbride, less than half a mile from Cogry 
Mill, are two Souterrains of the rude built type, which I have 
for want of a better name classified as the Co. Antrim type, to 
distinguish them from the much more refined and evidently more 
modern Souterrains, built of dressed stones, or small stones 
selected for size and shape, found chiefly in South County Down, 
but also occurring, though somewhat rarely, elsewhere. One of 
the Kilbride Souterrains I have been able to examine thoroughly, 
through the kindness of the proprietor, Mr. Adam McMeekin, of 
Cogry House. Fortunately this Souterrain, unlike the majority, 
seems almost entirely to have escaped the fate of so many others, 
—destruction by the hands of the modern tillers of the land, 
the wanton mischief of the passer by, floods or by the innocent 
mischief of wild animals. It remained practically untouched, as 
when vacated by its last residents, probably in the 7th or 8th 
century, if not earlier. 

Although it consists of only one room, this room in its 
perfect structural condition, together with the remains preserved 
under its floor, and the sanitary arrangements of its design, seems 
the most interesting specimen, in many ways, of a complete 
underground dwelling-house that I have as yet examined, 
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To begin with, the architect and builder planned the 
house so that future extensions could be made without in 
any way upsetting the comfort of the residents. He exca- 
vated a trench 8 feet deep, 11 feet wide, about 30 feet in 
length, on the sloping edge of a small hill. The black outside 
line in the cross section shows the original sides of the trench. 
In this rectangular excavation he proceeded to build the house. 
The side walls are about three feet thick, built of large rough 
unhewn stones, except those used in the jambs of the doorways, 
which were either hewn or selected as having square corners. 
The side walls, as usual, slope inwards, and were evidently held 
in position by temporary supports until the immense roofing 
stones were laid on the top, their weight and size serving to hold 
the side walls in position. [ should think these top stones may 
average about 2 tons each. In the side walls he built two door- 
ways, one on either side. These doorways have square-cornered 
jambs and lintels. The passages from them only proceed three 
feet, the bare hard perpendicular sides of the trench, composed 
of hard undisturbed boulder clay, end the passages. Thus we 
find the builder left these doorways so that if the owner of the 
house desired to add to it, he could do so entirely from the out- 
side, without the peace of his domestic hearth being in any way 
disturbed by the building of the additions to his dwelling. In 
this case no additional rooms were ever added to the house. 
At the upper end of the room is a handsome fireplace with 
chimney. The fireplace is also of large rectangular-cornered 
stones, and measures 3ft. high by 2ft. wide ; from it the chimney 
ascends witha steep slope. Agricultural pursuits have obliterated 
the external aspect of the chimney, and had almost blocked it 
up below, but we carefully and completely removed all the filling-up 
soil. At the other or lower end the builder constructed a drain, 
which had become choked up, but we opened it from above and 
remade it, ensuring for many generations to come, I hope, the 
spectacle of a dry specimen of a complete prehistoric souterrain 
dwelling. What I conceive to be the original hall door or entrance 
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is still undisturbed, as shown in the longtitudinal section. This 
question of the original entrance, or what we may call the hall 
door, of a Souterrain has almost always puzzled me. In Knockdhu 
Souterrain the present entrance is made by the removal of two 
roofing flags. Immediately below were the hearth remains, a 
deep layer of burned wood, soot, cooking pots, burned bones, etc., 
showing clearly that the present is not the original entrance, but 
the site of the chimney. In comparatively few cases can we say 
with certainty where the original entrance was. Kilbride, I 
think, is beyond question an example of a Souterrain in abso- 
lutely perfect state as it left the hands of the builders, excepting 
that the upper portion of the chimney is destroyed. The 
longitudinal section shows the positions of entrance door, fire- 
place, chimney, drain and side doorways. 

The remains found in this underground house were more 
numerous than in any other that I have completely investigated. 
What is more important, however, is the fact that all the remains 
appear to be of one period, not like Ballymartin and Donegore, 
where remains of succeeding periods were found, dating from the 
14th or 15th century backwards. 

In Kilbride we have evidence that the house was not 
occupied for a very long time. In the first place the passage 
ways left by the builder for adding to the house were never 
availed of as they likely would have been had it continued long 
in occupation. In the second place the remains found were all 
in a shallow undisturbed layer of about 6 inches in depth at its 
thickest part, under the loose soil that buried it, whereas it is 
reasonable to suppose that had the house been long in use a 
deep layer would have accumulated. The pottery, of which 
there was a great deal, was all of one type, and of the type to 
which by far the greater part of the Souterrain pottery belongs. 
We may, I think, confidently assume, that the remains 
found in this house are all contemporary with the date of the 
building of the house and the short period it continued to be 
occupied ; and, therefore, that if we can approximately date the 


Prehistoric Dwelling Places 89 


dwelling-house, we can with equal accuracy date the pottery, and 
with it the great majority of the pottery found in Souterrains, 
and by comparison also much of that found in the sandhills and 
elsewhere. 

Before discussing in detail the characteristics of the anti- 
quities discovered in the Souterrains excavated, I should like to 
make a few remarks upon the general pecularities noticeable in 
the architectural construction of Souterrains, especially those in 
Antrim and Down. 

As I have laid considerable stress upon the distinctive pecu- 
liarity of the type of Souterrain prevalent in South County Down, 
differing as it does from the rough built type prevailing in County 
Antrim and elsewhere, I have prepared plans and sections for 
illustration of three typical examples of the County Down type. 
The first that I shall show is one in the townland of Toberdoney, 
near Strangford. JI had the good fortune to be present when 
Mr. Hind, the owner of the farm in which it is situated, and his 
son, completed the excavation of this fine example. Of a total 
length of about 112 feet, the roofing stones of this Souterrain 
had been removed and the space filled in with rubbish for some 
30 feet from its extreme eastern end. Mr. Hind, with a keen 
antiquarian interest, excavated all the filling-up material and laid 
bare the Souterrain completely. In the filling up soil were found 
a few remains of bones and broken pottery, but the latter were 
purely of a quite modern type, such as the farmers of to-day 
include in the top-dressing of their fields from their own middens. 
Of contemporary Souterrain remains none were found. Mr. 
Hind himself and I made excavations in the floor at various 
points in the Souterrain without result, with the exception of a 
number of pieces of charcoal at the raised part of the floor at the 
extreme eastend. This isa remarkable detail, as in examining the 
Souterrain, as exposed by the excavation, one would at once con- 
clude the original entrance had been at this spot. Yet considering 
the undoubted fact that this upward slope at the end of the floor of 
all completely examined Souterrains was the site of the fireplace, 
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the charcoal remains in this one indicate that the fireplace was 
also here at the uprising end. Where, if elsewhere, the original 
entrance was there was nothing to show, as the roof and upper part 
of the walls had all been, at the east end, removed. The rest of 
the Souterrain was complete. The shaded part in the plan and 
section show the portion that had been filled in. The general 
construction shows that in making the Souterrain the builders 
had first excavated a large trench, in which they built the 
house, covering it over with the usual immense flagstones. Like 
most of the County Down type of Souterrain, the stones of the 
side walls are dressed, the chips made in the dressing forming the 
gravel floor. The dressed stones of the walls fit together so 
closely that no soil permeated through in the process of time, 
thus leaving the floor perfectly clear. The ventilating system in 
this Souterrain resembles that in most other examples, no less 
than four vents existing, as shown in the plan. Like the Knock 
Dhu Souterrain these vents are in such a position that by the use 
of cowls, or wind catchers, they could have been used to form an 
inward draught to remove the smoke of the fire on the raised 
floor at the east end. This Souterrain, although closed and lost 
for probably a century, is referred to by Harris as being well 
known to him in 1744. 

Another fine Souterrain in Lecale is near Rathmullan, on 
the farm of Mr. Wilson, who conducted me through it, and 
expressed his willingness to assist in any excavation or investi- 
gations I cared to make. The plan and sketch shown display a 
_ very remarkable peculiarity in the obstacles or defence points. 
Near the entrance, the main Souterrain descends by a trap in 
- the floor. Like Knock Dhu and Muckamore, this trap could 
have at any time been covered by a slab, and with a few shovel 
fulls of earth been completely hidden. This main part of the 
Souterrain is separated into several divisions by extraordinary 
obstacles clearly shown in the section. These could be easily 
defended in case of an attack. This passage is almost 120 feet 
long, and Mr. Fennel, who drew this plan, has cut out a 
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section so that it might be shown on a larger scale. Unfortu_ 
nately the branch to the left, crossing under the County road, 
was crushed in by heavy traffic, and only a short extent of it 
now can be seen, though Mr. Wilson, the proprietor of the farm, 
hopes to open up and investigate the passage on the opposite 
side of the road. 

The most remarkable of all the Lecale Souterrains I have 
seen, however, is that in Tyrella demesne. It is almost a replica 
of the last described, but is nearly 140 feet long. My visit to 
it was hurried, and I had not time to make a survey of it, my 
guess at the length being only achieved by pacing. It is beauti- 
‘ fully built with close-fitting dressed stones, the chippings of which 
- form a perfectly level dry floor. It, like Toberdoney and Rath- 
mullan, is systematically ventilated. To anyone interested in 
Souterrains of the most advanced and later type, a visit to the 
Rathmullan and Tyrella examples, and if possible to that at 
Toberdoney, will be of immense interest. I have not had the 
opportunity of visiting the Souterrains of Cornwall, or even of 
seeing accurate illustrations of them, but from a somewhat brief 
account of them by Dr. Munro, the Lecale examples seem to 
resemble the Cornwall type closely. 

In the County Antrim type these long passages are not 
found. The caves are usually divided into a number of rooms 
averaging perhaps 20 feet long, separated from each other by 
small passages usually about 2 feet square, and 3 or 4 feet long. 
They are built of large rough unhewn boulders, which do not fit 
closely together, thus permitting the outside soil to trickle through. 
The County Down type are all of dressed stone fitting closely 
together and keeping out the outer soil, so that their artificially 
made gravel floors remain to-day in many cases as clean as they 
were 1,000 years ago. 

We now come to the important question of the age of the 
Souterrain as a dwelling place, and the equally interesting 
question, who lived in them ? 

As I mentioned in my last year’s paper, some twenty 
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instances have been recorded on sufficiently good authority, where 
Ogam stones have been used as mere building material in the con- 
struction of Souterrains. The highest authorities have dated all 
these Ogam inscriptions as between the fourth and sixth centuries. 
In one instance Dubordieu records a stone as having been found, 
apparently as a roofing flag, in a Souterrain near Seaforde, County 
Down, on which a rude Celtic inscription was cut. Sir Samuel 
Ferguson in a very interesting paper on this stone,* weighs the 
evidence relating thereto, and dates the inscription about the 
7th or 8th century. The Souterrain in which it was found was 
one of those evidently later specimens which I have called the 
County Down type. 

These indications of date prove to us that, at any rate, the 
particular Souterrains where the Ogam stones were used as 
building materials may safely be put down to at earliest about a 
century after the Ogams were cut, say to the 6th, 7th or 8th 
century, and in the Seaforde instance to perhaps the 8th or 9th 
century. Such instances of inscribed stones being used as 
building material of Souterrains are fairly widely spread. Most 
occur in Co. Cork, some in Kerry and Waterford, but one only 
has so far been discovered in Ulster, namely, that at Connor, 
found by Canon Carmody. This Souterrain is of the usual crude 
Co. Antrim type, but all the Souterrain Ogams are of about the 
same period, namely, the 5th or early 6th century. It seems a 
fair deduction, therefore, to assume that the architectural custom 
of building underground dwellings prevailed generally from at 
earliest, perhaps the 4th, up to the 7th or 8th century, and those 
of the South Co. Down type up to perhaps the 8th or 9th cen- 
tury. It is regrettable, although remarkable and of considerable 
importance, that these typical Lecale or South Down Souterrains 
are so well and closely built that the surrounding soil has never 
permeated into them or covered up the original floors, which 
remain to-day as clean as in the days when they were inhabited. 
Thus any remains that might have been hidden by the soil had 
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the Souterrain been less skilfully built, have been carried away 
and lost, so that so far as my investigations have extended to 
them no remains have been found in any Souterrain of this type. 
Thus the crudeness of the building in the Co. Antrim type which 
permitted the soil to permeate in between the stones served the 
good purpose of covering up and preserving the remains of the 
dwellers. 

It is interesting to study the geographical distribution of 
Souterrains. They are found in almost all parts of Ireland, so 
far as I can gather, in increasing density as the localities containing 
them become remote from the east coast between the Boyne and 
the Suir; the Counties of Antrim, Down, Cork and Kerry, 
probably contain as many Souterrains as all the rest of Ireland, 
though it is impossible to give accurate figures. This is a note- 
worthy matter, and I think is quite capable of explanation. The 
somewhat fragmentary historical traditions that have passed down 
to us of the Irish peoples of pre-Christian or early Christian 
times, and deductions which can be arrived at from existing 
remains, of known population migrations, display evidence 
bearing on this fact. From the semi-darkness of traditional his- 
tory obtrudes one authenticated historical instance of an extension 
of one of these population waves in a period otherwise only 
partially authenticated. IJ refer to the conquest of Ultonia by the 
Collas in the years 330 to 332 A.p. Of this we know that an 
army of one of the expanding waves of the Celtic people spread 
from their centre in the kingdom of Meath, and conquered the 
greater part of Ultonia, pushing vast numbers of their predeces- 
sors in possession North-East over the Bann and the Newry 
Valley into the present Counties of Antrim and Down. 

Doubtless the earlier natives were similarly pressed South 
and West, and I think this ever centrifugal movement of popu- 
lation in Ireland from the immigration centre to the outlying 
districts is displayed to-day by the evidence of the density of the 
Souterrain in these more outlying fringes of the fan-shaped waves 
of population. It would appear that the waves of Celtic con- 
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querors, one of which is represented by the advance of the Collas 
in Ulster, were more advanced in civilization than their prede- 
cessors, and that it is in the latter, the conquered race, we can 
trace the Souterrain dwellers, so many of whom were forced into 
the North-East corner of Ireland, thus possibly explaining the 
existence there, even to-day, of many hundreds, or even 
thousands. of these dwellings surviving the havoc of vandalism 
and agricultural improvement in the most intensively tilled part 
of Ireland. 

Dr. Munro, one of the highest authorities on the archeo- 
logy, not only of Scotland but of Europe generally, informs me 
Souterrains are frequently met with in the Eastern half of 
Scotland as far South as the Forth, and to a lesser degree between 
the Forth and the Tweed, but not in the Western half of Scot- 
land. From the evidence of the remains found in the Scottish 
Souterrains he clearly dates them as contemporary with, or 
shortly after, the Roman occupation of Britain, and therefore 
somewhat earlier than the similar dwellings in Ireland. From 
these facts it is clear that they were of Pictish origin in Scotland, 
this race in early semi-historical times being confined to Kastern 
Scotland, the Western half, prior to the immigration of the 
Hiberno-Celtic Scots in the 6th century being probably of a 
different race, more akin to or permeated by Scandinavian in- 
fluence or descent. Dr. Munro states that Souterrains are not 
found in England or Wales, with the exception of the Duchy 
of Cornwall, where exist a number apparently resembling in 
characteristics those of the Co. Down type. This distribution 
is worthy of note, and may possibly throw some light upon 
the controversial question of the origin of the Picts of Scot- 
land. Dr. Munro further states in his “ Prehistoric Scot- 
land” that Souterrains of the type prevalent in Ireland, East 
Scotland and Cornwall are not met with elsewhere on the 
Continent of Europe. On this point, however, I fancy Dr. Munro 
may be mistaken, as I find in Mons. Dechelette’s Manuel d’Archéo- 
logie Préhistorique * a somewhat vague and brief reference to 
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Souterrains in various parts of France. The brevity of Mons. 
Dechelette’s remarks on French Souterrains is accounted for by 
his statements, first, that little, if anything, has been done in the 
way of scientific investigation of these underground dwellings, 
and second, that they are of comparatively recent date, subse- 
quent to the Romain Conquest, and therefore not in France, 
strictly prehistoric remains, of which his great work almost 
exclusively treats. It must be remembered that the period which 
we call prehistoric in Ireland or in Great Britain extended to a 
later date than the prehistoric period in France, but the 
fact that Souterrains are found with some frequency in France, 
Cornwall, Ireland and the Pictish or Eastern half of Scotland, 
seems to indicate a common origin for some of the waves of 
population which extended to these parts. I have no information 
as to the existence or non-existence of the Souterrain in the 
Iberian Peninsula. It would be of great interest if any archvo- 
logical authority familiar with the antiquities of Spain and 
Portugal could supply information on this point, for of 
course we all know the somewhat vague tradition of a Milesian 
origin of the very early Irish population. Mons. Dechelette’s 
reference to French Souterrains does not convey with any 
certainty that he is referring to caves even closely resembling 
those found in Ireland and Scotland. 

Professor O’Curry’s work ou the ““ Manners and Customs of the 
Ancient Irish ” throws some light upon the Irish Souterrains and 
their dwellers, chiefly, curious to say, because he never mentions 
them at all. His lectures are based on the ancient Irish Tracts 
collected into various books, chiefly written by monastic 
writers of the 9th to the 16th centuries, in the main 
copies of earlier, but now lost, MSS. or oral history care- 
fully handed down by the hereditary bards and_ historians. 
O’Curry’s descriptions of the dwellings and relative customs 
derived, as they are, from all the existing sources of ancient 
manuscript authority, are probably exhaustive. They contain, 
howeyer, no account of the manners and customs of the 
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Souterrain population, who were manifestly contemporaneous 
with the grades of society of whose manners and customs he 
writes so fully. But in O’Curry’s “Manners and Customs” it 
is admitted that the ancient manuscripts and annals which form 
the fountain from which his vast knowledge was derived described 
only the manners and customs of the higher grades of society, 
the lowest grade described being the Bo airachs or gentlemen cow 
owners, a class that may be described as analogous to our present 
day smaller landed gentry or gentlemen farmers.* So that from 
the omission of any account of the ancient Irish Souterrain 
inhabitants, we can only infer that they were of either a conquered 
race or of the serf or labouring class, which even to-day, 
collectively, form, as, judging from the number of Souterrain 
dwellings that survive now, they did then, the numerically greater 
portion of the population. 

This inference that the Souterrain dwellers were entirely of 
the lower orders or of a conquered race is strongly borne out by 
the general type of the remains I have found in the Souterrains, 
which are remarkable as being entirely utilitarian, with the single 
exception of one fragment of a jet bracelet found in Kilbride. 
This is the only article of personal adornment discovered. No 
articles of bronze, which must have been a very expensive 
material, occur, and but few of iron, these almost exclusively in 
Souterrains known from other evidence to have been occupied 
up to later times. All articles found consist of bare necessaries 
of life, of the cheapest material and description, supporting the 
inference that the Cave dwellers were of the poorest and lowest 
class of the people, undoubtedly of the older and conquered races 
subjugated in the gradual advance and domination of the later 
Gallic or Celtic invaders. Not only so; but I think it can be 
argued that they were of small stature. We are told that the 
invading Celts were of large physique and contrasted in this 
respect with their predecessors. I think that no one who has 
crawled through the passages of an average Souterrain could be 
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persuaded that they were designed by anyone larger than what 
we would regard to-day as a dwarf. 

I shall now refer in some detail to the antiquarian remains 
found in the caves excavated last season, which are all similar 
to those exhibited in this room when my last paper on the 
Souterrain was read. 

As you will see domestic pottery forms by far the most 
numerous section of the finds, and I regard this as of great 
importance. The quantity of pottery now accumulated, whether 
in whole vessels or in mere fragments is enormous ; it is practically 
all of a distinct type of its own. All the Souterrain pottery 
clearly belongs to this type with the rare exception of fragments 
of mediaeval ware occurring in Souterrains occupied up to later 
times, but these do not constitute one per centum of the total. 

Fortunately, for comparative purposes we now know the 
date of this type of fictilia to be the 6th to the 8th century. 
As may be seen on examining the specimens on exhibition the 
pottery is of the very crudest type, coarse in material, purely 
hand-made, without handles, without the smallest attempt at 
ornamentation or artistic development; it displays in fact that 
the potter’s art in Ireland up to the 6th, or 8th century was on 
an exceedingly low level. lower in fact than that of some of the 
rudest savages of to-day. It may be argued that the Souterrain 
dwellers being serfs and in great poverty, had to make their own 
pots, thus explaining their extreme crudeness. ‘This, however, 
cannot be a correct solution of the matter, as I find in various 
parts of the country Souterrain pots undoubtedly made at the 
same pottery and even one could almost say with assurance, in 
some cases by one potter. 

[have displayed to-night a small but representative collection 
of pottery from the sandhill settlements of Whitepark Bay, 
Portstewart, Dundrum, and-near Donaghadee. My object in 
doing so is to show the gradual progress in the potter’s art, 
beginning with the crudest type of all, so amply illustrated by 
the Souterrain type of the 6th to the 8th century. This type is 
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also found to a certain extent in the sandhill settlements, and is 
represented here by some fragments from Whitepark Bay. As 
the potter’s art progressed we find that although the same coarse 
body was used, the potter made-a fine paste for the surface 
which he ground between stone rubbers, of which the late Dr. 
Buick found some with the fine paste actually attached. This 
the potter applied with a metal smoothing tool. Then later he 
began to ornament his pots with the herring bone and other 
patterns scored in the smooth surface paste. Specimens of these 
are exhibited, and as I find in many cases the smooth external 
paste is inclined to split off from the inner, it appears as if double 
firing had been introduced. 

Later came to be used the potter’s wheel with fine ground 
paste. I am able to show specimens from Dundrum and 
Donaghadee sandhills of pottery made of fine paste on the 
potter’s wheel, some plain and some highly ornamented. 

The date of the introduction of the potter’s wheel into 
Ireland is quite unknown. In my last year’s paper I described 
our investigation of the Ballykennedy Iron Foundry of about the 
8th century. Among the vast number of pot fragments found 
there, not one displayed the use of the wheel, yet from the 
finding of the tiny grindstone, we can infer that the tradesmen 
of the period understood second motion drive by a band from a 
large pulley on to a small one, of which the potter’s wheel is a 
development. 

In the sandhill settlements we occasionally find glazed 
pottery of mediaeval times. Two of the Souterrain pots on 
exhibition are remarkable as showing holes pierced in the sides. 
Fragments showing these piercings have also been found in the 
sandhills, and as they were usually just under the rim, it has been 
considered that they were intended for suspending the vessel by 
cords. One of the vessels exhibited, however, is sufficiently 
complete to show that there are no holes on the opposite side, 
so that the two on one side could not have been used for 
suspension by cords. Another vessel shows the two holes, one 
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below the other, so near the bottom as to render it incapable of 
holding water. Of the object of these perforations I can offer 
no solution. 

I have to thank my friends Mr. Knowles, of Ballymena, and 
Mr. R. M. Young for enabling me to display so representative a 
collection of sandhill pottery. 

Of Flint implements much may be said and many deductions 
drawn. In each cave excavated were found a few specimens 
which are on exhibition. ‘They are all, as may be seen, of one 
type, the very crude class of scraper or knife. Now compare the 
Souterrain flints with the Sand dune settlement flints. We find 
among the latter many examples of this type, but as in the sand- 
hill pottery, we also find evidence of a gradually progressing and 
improving technical skill in the manufacture of the flint 
implements culminating in the beautiful arrow and spear heads 
found in many of the sandhills, but chiefly in those in South 
Down, principally at Dundrum and Ballykinlar. From _ these 
flints we can, as from the pottery, trace indications of approximate 
dates. The crude knives of the Souterrains and Ballykennedy 
and Ballyrickardmore Foundries we know to be approximately 
of the 5th to the 8th centuries. From this we can place the 
exactly similar examples of the sandhill settlements, confirming 
the deductions made from our comparison of the early pottery 
remains. : 

Concerning the finely worked examples of arrow and spear 
heads, we must refer to O’Curry, Giraldus Cambrensis, and 
other authorities, to whose works | refer you for their conclusions. 
From O’Curry we learn that the use of the bow and arrow is 
never referred to in any of the ancient Irish tracts, although 
- many of these describe fully the weapons and armour of the 
ancient Irish. From Giraldus Cambrensis we have the state- 
ment that up to his time, about the year 1200, the Irish knew 
nothing of the use of the bow and arrow. We may thus possibly 
attribute the fine flint examples of the sandhills to dates after the 
Norman invasion, From the State papers and other sources we 
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find that the arrow was in use by the Irish after the Norman 
invasion, practically up to the introduction of firearms. So that 
when one hears more or less learned antiquaries speaking dog- 
matically of the Stone Age, the Neolithic Age, the Bronze period, 
&e., in connection with flint arrow heads in Ireland, one would 
do well to accept such theories with some caution. 

Of bone implements we found none ; but it must be remem- 
bered in all the Souterrains examined the moisture of the floors 
had rotted almost everything that damp could destroy, so that 
we can base nothing on the fact that no implements of bone, 
wood or leather are included in the total of our finds. 

Of animal food remains the few fragments surviving the 
prevalent decay consisted of teeth of horses, sheep, pigs and oxen ; 
besides teeth were quantities of half burned decayed fragments of 
various bones of the same animals. I am again indebted to 
Professor Keith for identifying these. Of miscellaneous articles 
discovered, not already. mentioned, we found in Ballymartin an 
artifically-shaped spherical stone of the same size as the round 
stones found in Knock Dhu, which I believe to be one of the 
“lapides pugillares” or hand stones mentioned by Giraldus 
Cambrensis, and also referred to in several of the old Irish 
Tracts. 

In Kilbride Souterrain we found a large polished stone, 
which is on the table, I could form no idea of its use, but Mr. 
Stendall at once identified it as a calendar or smoothing stone 
used by a tanner for softening and polishing leather. 

In the same cave we also found one sharpening stone, part 
of a jet bracelet 22” in diameter, a piece of fossil wood similar to 
’ those so often found in crannogs and other prehistoric settle- 
ments, also a curious spherical lump of chalky substance, the use 
of which I cannot conjecture. 

In conclusion I would refer you to my remarks in my 
last year’s paper on the error of most writers in referring to 
Souterrains as Rath Caves. Although sometimes found with a 
later Rath thrown up round them, or near them, probably 40 or 
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50 Souterrains survive to-day totally unconnected with a Rath 
for one ina Rath. In last year’s paper I produced what I believe 
to be conclusive proofs that where a Souterrain is found within the 
precincts of a Rath, it can in many, if not most cases, be 
established that the particular Rath where this occurs is of much 
later date than the Souterrain which it happens to surround. 
Additional evidence to this effect is supplied by Mr. Usher’s 
excavations in a Cave within a Rath,* where he proves that the 
Cave had actually been used as a refuse depository or midden by the 
Rath dwellers, the deposit of midden refuse in this case extending 
actually to some 30 feet in depth, the antiquarian remains being 
of a type apparently more recent than the type peculiar to 
Souterrains. It is to me extraordinary that hitherto the 
Souterrain or underground house of the lower grade of society of 
the Ancient Irish has attracted so little real study, or even caused 
the display of such absolute ignorance on the part of distinguished 
Irish Archeological writers. To give a case in point, I shall 
quote a paragraph from the introduction to Professor O’Curry’s 
“Manners and Customs of the Ancient Irish,” written by Pro- 
fessor Sullivan.t He says: “I do not know of any under- 
ground habitations in the proper sense of the word in Ire- 
land, but every Dun and Rath had small chambers excavated 
under the airlis or ground within the enclosing mound or ram- 
part. These chambers vary in size, but are usually nine or ten feet 
long, three or four feet broad, and three or four feet high, etc.” 
Professor Sullivan’s introduction to O’Curry is the result of 
the highest literary research ; my own work has been chiefly 
spade work. In archeological research the exclusive pursuit of 
either branch undoubtedly leads to error. I can only say, in 
conclusion, that I fear that it is more than likely excess of spade 
work over literary work may have led me into many errors, just 
as the above manifest mistake in fact by Professor Sullivan is a 
result of too much literary work and too little spade work. 


* See Journal R.S.A.L, vol. xvii. (1885), p. 362. Article by Mr, 
R. J. Ussher on ‘‘ Kitchen Middens and Raths,” 


T Vol. L.; p. cexcii, 


Prehistoric Dwelling Places 103 


There are probably many here to-night who, with longer 
experience of both branches of research, can criticize much that 
I have said, and such criticisms will be heartily and respectfully 
accepted, as I am only modestly treading on what I believe to be 
practically new ground. 


ANNUAL REPORT, . 1916-17. 


In presenting the Annual Report of the Ninety-sixth Session 
of the Belfast Natural History and Philosophical Society, the 
Council have pleasure in stating that the programme of varied 
and interesting lectures was carried through in a successful 
manner, and attracted large and appreciative audiences. The 
lecture on “Scientific and Industrial Research” was delivered 
under the combined auspices of the Society and of the Belfast 
Chamber of Commerce. 


LECTURES. 


The following was the programme submitted :— 
24th October, 1916. In Museum, College Square North. 
“History OF EARLY PRINTING IN IRELAND,” by E. R. 
McDix, M.R.I.A. 
15th November, 1916. In the Clarence Place Hall. 
“VOLCANIC PHENOMENA,” by Mr. Hubert Garrison, F.R.G.S., 
PRGA. 
13th December, 1916. In Central Hall, Belfast Municipal 
Technical Institute. 
“SCIENTIFIC AND INDUSTRIAL Raeeoe ” by Professor 
J. A. McClelland, M.A., D.Sc., F.R.S. 
3rd January, 1917. In Museum, College Square North. 
‘““ANCIENT MARINERS,” by G. Elliot Smith, M.A., M.D., 
lees 
18th February. 1917. In Museum, College Square North. 
“THe FLIGHT OF A BULLET,” Professor W. B. Morton, M.A. 
3rd April, 1917. In Museum, College Square North. 
“SomE PREHISTORIC DWELLINGS IN IRELAND ” (further 
notes on Souterrains), Mr H. C, Lawlor, M.R.LA, 
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RESEARCH WORK, 


The lectures embodying the results of Mr. H. C. Lawlor’s 
Research Work on Souterrains and also those of Mr. J. A 
Sidney Stendall’s study of “ Ulster Spiders ” have been published 
in the Society’s Report and Proceedings. Grants have been made 
by the Council to both these gentlemen to assist them in Research 
Work. In this connection the Council desire to express their 
thanks to the various lecturers for their kindness, in supplying 
copious abstracts and illustrations of their lectures, for publica- 
tion in the Society’s “ Proceedings.” Copies of these “ Proceed- 
ings,” for the purpose of interesting intending new members in 
the work of the Society, may be obtained at the Museum. or on 
application to the Secretary. 

The Prize of £50 offered by the Society for a Monograph on 
any Department of Botany, Zoology or Palaentology was awarded 
to Messrs Welch and Stelfox, whose work was adjudged to be 
excellent and original. 


PROCEEDINGS OF KINDRED SOCIETIES. 


For obvious reasons, the number of copies of Reports of 
the Transactions and Proceedings of Kindred Societies, both 
Home and Foreign, received during the past session, shows a 
considerable diminution as compared with the number received 
in pre-war times. Exchanges have been effected in all cases 
where it was possible to effect them. A list of the exchanges 
will be attached to the Society’s Report. 


OBITUARY. 


The Council deplores the death of the Right Hon. Robert 
Young, a very old and enthusiastic member of the Society. 
For many years he took an active part as a member of the 
Council in furthering the Society’s objects. At the last Annual 


106 Annual Meeting 


Meeting, the members renewed their confidence in him by re- 
electing him on the Council. 

The late Mr. John MacKenzie, C.E., J.P., who was a constant 
supporter of the Society, passed away during the year. His 
name was closely associated with that of Mr. Young. 

The late Mr. A. T. Jackson will be missed at the Society’s 
meetings. 

The late Mr. William Gray, M.R.I.A., was prominently 
associated with the Society’s work and did much to encourage 
Scientific and literary pursuits in Belfast. | 

Many old friends have passed away and the Council appeals 
earnestly to the members to do their utmost to enrol new 
members, so that the Society’s work may be continued with 
unabated vigour and enthusiasm. 


COUNCIL. 

The following members of the Council retire :—Alexander 
Taylor, William Swanston, F.G.S., Professor Gregg Wilson 
D.Se., and Nevin H. Foster. 

The following were elected at Annual Meeting held in 
Museum, under Presidency of Professor Symmers, on Thursday 
13th November, 1917, at 7-30 p.m. :—Professor Gregg Wilson, 
D.Sc., William Swanston, F.G.S:, W. B. Burrowes, E. J. Elliott 
and H. C. Lawlor. 
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EXCHANGES. 


BARCELONA— Musei Barcinonensis Scientiarum Naturalium Opera. 
Publications de la junta de Ciencies Naturals de 
Barcelona. 
BASEL—Publication of the Societe des Sciences Naturelles. 
BeLrast—Annual Report of the Belfast Public Libraries. 
= Proceedings of the Belfast Naturalists’ Field Club. 
BERGEN—An account of the Crustacea of Norway. 
- Publications of the Bergen Museum. 
BiIrRMINGHAM—Record of Meteorological Observations, by the 
Birmingham Midland Institute Scientific Society. 
Boston—Proceedings and Memoirs of the Boston Society of 
Natural History. 
BrigHTtoN—Annual Report of Brighton and Hove Natural 
History and Philosophical Society. 
_ BrooKLyN—Ncience Bulletin of the Brooklyn Institute of Arts 
and Sciences. 
CCALCUTTA—Memoirs and Records of the Geological Survey of 
India. 
ie Records of the Geological Survey of India. 
‘CAMBRIDGE—Proceedings of the Cambridge Philosophical Society. 
‘CARDIFF—Transactions of the Cardiff Naturalists’ Society. 
‘CHICAGO —Publications of the Field Museum of Natural History. 
CINCINNATI—Lloyd Library Bibliographical Contributions. 
‘CoLORADO—Bulletin of University of Colorado. 
5 Colorado College Publications. 
CONNECTICUT—Transactions of the Connecticut Academy of Arts 
and Sciences. 
‘COPENHAGEN—Memoirs de |’Academie Royale des Sciences et 
des Lettres de Danemark. 
Dusriin—Scientific and Economic Proceedings of the Royal 
Dublin Society. 
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EDINBURGH—Proceedings of the Royal Society of Edinburgh. 
os Transactions and Proceedings of che Botanical 
Society of Edinburgh. 

a Notes from the Royal Botanic Garden. 
GrnoA—Rivista Ligure di Scienze, Lettere ed Arti. 
(GLASGOW—Transactions of the Geological Society of Glasgow. 

- Proceedings of the Royal Philosophical Society of 
Glasgow. ‘ 
HALIFAX—Proceedings and Transactions of the Nova Scotian 
Institute of Science. 
Hastines—Reports of the Hastings and St. Leonard’s Natural 
History Society. 
InLtinois—Publications of the Field Museum of Natural History. 
INDIANA—Proceedings of the Indiana Academy of Sciences. 
LAUSANNE—Bulletin de la Societe Vaudoise des Sciences 
Naturelles. 
Lima—Boletin del Cuerpo de Ingenieros de Minas del Peru. 
‘ LiverProoL—Proceedings of the Liverpool Botanical Society. 
Lonpon—Journal of the Royal Microscopical Society. 
a Quarterly Journal of the Geological Society. 
. Memoirs of the Royal Astronomical Society. 
a Report of the British Association. 
* Publications of the British Museum. 
Maine—Bulletins of the Maine Agricultural Station, Maine, 
WAS eAe 
MANCHESTER—Journal of the Manchester Geographical Society. 
MELBOURNE—Proceedings of the Royal Society of Victoria. 
MeExico—Paregones de Instituto Geologica de Mexico. 
Moscow— Bulletin de la Societe Imperiale des Naturalistes. 
New York—Annals of the New York Academy of Sciences. 
os The Geographical Review. 
us Overleap of the Intermediate Zone, by R. R. 
Gurley, M.D., M.Sc. 
‘(Onto—The Ohio Journal of Science. 
» . Bulletin Ohio State University. 
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Orrawa—Publications of Department of Mines, Geological 
Survey of Canada. 
Paris—Annales de l'Institut Oceanographique. 
PHILADELPHIA—Proceedings of the Academy of Natural Sciences 
of Philadelphia. 
- Proceedings of the American Philosophical 
Society. 

Pusa—Report of the Agricultural Research Institute, Pusa, India. 

SantT1aco—Chilian Government Publication on the Country. 

STAVANGER—Stavanger Museum Publication, Norway. 

STocKHOLM—Publications from the University of Stockholm, 

1917. 

4 Publications de |’Academie Royale des Sciences. 
Torquay—Journal of the Torquay Natural History Society. 
UppsaLa—Publications of the Upsala University, Norway. 
WaSHINGTON—Annual Report of the American Bureau of 

Ethnology. 

Annual Report of the Smithsonian Institution , 
Proceedings of the U.S. National Museum ; 
Smithsonian Contributions to Knowledge ; 
and Smithsonian Miscellaneous Collections ; 
Contributions from the National Herbarium. 

Proceedings of the U.S. National Museum. 

» Yearbook of the U.S. Department of Agriculture. 
Wisconstn—Transactions of the Wisconsin Academy of Sciences. 
YorK—Annual Report of the Yorkshire Philosophical Society. 
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Northern Banking Company, Ltd. do. 
Ulster Bank, Ltd. do. 
ANNUAL SUBSCRIBERS. 
Alderdice, W. W., Greenhaven, Malone Park, Belfast 
Armstrong, E C. R., National Museum, Dublin 
Atcheson, F. W., Clonavon, Dundalk 
Blackwood, W. B., Ebonygrange, Deramore Park South, Belfast 
Blackwood, R. W., 24 University Square, do. 
Blake, R. F., 4 Knock Road, do. 
Boyd, John, Holland Park, Neill’s Hill, do. 
Brett, Rev. R. H., St. Peter's Rectory, Antrim Road, do. 
Bruce, James, D.L., J.P. (Representatives of), Thorndale House, do. 
Fulton, G. H., Howard Street, do. 


Gamble, James do, 
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Green, W. A., 4 Salisbury Avenue, 

Greeves, F. M., Rydal Mount, Knock, 
Greeves, A., Altona, Strandtown, 

Hill, S., m.p., Pound Street, 

Laird, Professor J., Cranmore Gardens, 
M‘Laughlin, William H., p.., J.p., Macedon, 
Thompson, John, J.P., Mount Collyer, 
White, J. C., Craigavad House, 


PRESENTED 
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Belfast 
do. 
do, 
Larne 

Belfast 
do, 
do. 

Craigavad 


